
In answer to the airman’s emergency distress signal, “Mayday, Mayday”, the Albatross has grown 
from a speck to a queen to many a man marooned in a dinghy or on an icecap. Flown by skilled 
crews of the U. S. Air Force, Air Rescue Service, the U. S. Navy and Coast Guard, the Grumman 
Albatross can land and take off from snow and ice, as well as land and sea. Though she doesn’t fit 
into the airman’s survival kit, she’s part of it. 



GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE • LONG ISLAND . NEW YORK 

Designers and builders also of the supersonic Tiger, Cougar jet 
fighters, S2F sub-killers, metal boats, and Aerobilt truck bodies. 




First in Constant Speed Drives... 


Sundstrand Constant Speed Drives 
open new vistas in aircraft design 

Wliat design engineers dreamed about many years ago is today an accom- 

of constant frequency a-c power from paralleled alternators . . . assuring 
fault-clearing capacity, provision for growth, and optimum performance of 
frequency-sensitive components. Fostered by Sundstrand's Constant Speed 

performance of both individual components and entire systems. Perhaps a 
Sundstrand-driven electrical system may provide a solution to your problem 
. . . get in touch with either of our offices. 


New horizons . . . 

ore opening to design 
engineers, through co- 
operation between engine 
and airframe manufacturers 
and Sundstrand. With this 
new concept in electrical 
systems, expect remarkable 
advances in operation and 
performance of tomorrow's 
aircraft. 


s u 
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B.F.Goodrich, 


Pan American Clipper first to go 
Tubeless in overseas service 


P AN AMERICAN'S first plane to be 
equipped with Tubeless Tires, is 
now in overseas service — and Pan 
American is reaping all the benefits of 
tubeless construction! All six tires — 
nose and main landing gear— are B. F. 
Goodrich Dimpled Tubeless. 


B. F. Goodrich Tubeless Tires on the 
Pan American World Airways Clipper 
represent a weight reduction of 120 
pounds under conventional tires- and - 
tubes. This greater weight reduction 
makes greater pay loads possible. 
B. F. Goodrich Tubeless Tires save time 
and money in warehousing and mainte- 
nance, too. Instead of a tire and tube, 


there's only the tire to purchase and 
stock— only the tire to mount and service. 

As in B. F. Goodrich Tubeless Tires 
for cars, added safety is achieved by 
eliminating the inner tube. There's no 
tube to chafe or leak. No tube to bunch 
or shift during take-offs or landings. A 
patented inner liner, built as an integral 
part of the tire itself, replaces the con- 
ventional tube and retains correct infla- 
tion pressure much longer. 

These Tubeless Tires are Dimpled, 
too, for longer wear. Recent tests prove 
that B. F. Goodrich Dimpled Tires out- 
wear other tires by a substantial margin. 

The tread profile is designed to put 
more tread rubber to work and to spread 
the load more evenly— shoulder to 


shoulder. Also, the tread rubber around 
each dimple is compressed under load 
—making it more stable and much more 
resistant to cuts and tears. 

Many Pan American Clippers also 
use B. F. Goodrich wheels, brakes and 
Avtrim as well as B. F. Goodrich 
Dimpled Tires. The B. F. Goodrich 
Company, Akron, Ohio. 







airborne hangar for the Marine Corps 



. . . made of Magnesium 

The U.S. Marine Corps called for a very particular metal for the 
framework of a very unusual "flying hangar.” This metal had to be: 

• Light enough to be carried, completely assembled, by a helicopter. 

• Strong enough to withstand the repeated takeoffs and landings 
Magnesium, with its high strength/weight ratio, was the answer. 
Matter of fact, magnesium is appearing in more applications every 
day where light weight and simplified design are important. 

Follow the Marine Corps — take a new look at magnesium! Call your 
nearest Dow sales office for more information or write to the DOW 
chemical company, Midland, Michigan, Dept. MA 313J . 


you can depend on DOW MAGNESIUM 
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► Admiral Russell tells congressional committee $200 million 
program was a calculated risk. 

USAF Confirms Avro Saucer Project 14 

►Quarles promises to keep public informed on progress,- discounts 
reports foreign saucers may already be flying. 

Electra Design Finalized, Sent to Shops 24 

► Lockheed begins all-out effort to get prototypes of its turboprop 
transport into air by late 1957. 


United Orders 30 Douglas DC-8 Jet Transports 83 

► Delivery of $175 million order to begin in Moy, 1959; planes to 
carry 112 first-class, 140-tourist seats. 
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A new era in the art of forging has been demon- 
strated as production goes forward on this 35,000- 
ton closed die forging press. Larger forgings with 
thinner sections and closer tolerances than here- 
tofore possible open new concepts in forging 
design. Wyman-Gordon continues to pioneer by 
— Keeping Ahead of Progress. 


Wyman-Gordon Co. 

Established 1883 

FORGINGS OF ALUMINUM • MAGNESIUM 
STEEL • TITANIUM 

WORCESTER 1, MASSACHUSETTS 
HARVEY, ILL. • DETROIT, M ICH. 
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NEWS DIGEST 



New Look for YH-16A 


PIASECKI'S gangling YH-16A helicopter lias been equipped with anhcdral tail surfaces and vertical fins. This aircraft had been fitted 
with conventional horizontal surfaces. YH-16A shown here is being readied for flight testing. 


Roger Lewis Joins 
Pan American Airways 

Roger Lewis, recently retired Assist- 
ant Secretary of the Air Force for Ma- 
teriel, joined Pan American World 
Airways as executive vice president in 
charge of the airline's development and 
defense projects. 

Lewis’ duties will include: 

• Supervision of Pan American’s airline- 
aid program to Pakistan and Turkey 
under the auspices of the economic co- 

• Administration of the civil reserve Air 
Force program. 

• Operation (under Defense Depart- 
ment sponsorship) of a missile test 
range oft the coast of Florida. 

A former vice president of the Cur- 
tiss-Wright Corp. and of Canadair. 
Ltd., in Montreal, Lewis entered Air 
Force service in March, 1953, and re- 
tired last Sept. 30. 


Domestic 

A completely transistorized airborne 
digital computer, the first of its kind 
to reach the flight-test stage, has been 
developed by North American Avia- 
tion's Electro-Mechanical Division. 
Although NAA failed to reveal the 
computer's intended function it pre- 
sumably could be used as an in- 
terceptor firc-control-and-navigation 


computer. The unit weighs only 125 
lb., occupies 3 cu. ft. of space and 
consumes 93 watts power (1/30 as 
much as a corresponding computer 
using tubes). 

Fifth Forrestal class super carrier will 
be built for the Navy by the New York 
Shipbuilding Corp., Camden. N. J. 
Contract cost will be SI 19,841,034, in- 
cluding new graving dock. 

Two veteran test pilots, Holland’s 
Lt. Col. Gerbcn Sonderman, and 
Canada’s Glcndon Joseph Lynes, lost 
their lives during October. Sonderman. 
47, chief pilot for Fokker Aircraft and 
personal pilot of Prince Bernhard, was 
killed near Hagerstown, Md., while 
flying Fokker’ s S.14 two-place jet 
trainer before officials of the Fairchild 
Aircraft Corp. The trainer (Fairchild 
has its U. S. production rights) failed 
to pull out of a spin and crashed onto 
a farm. On the same day, Lynes, 36, 
test pilot for Avro Aircraft Ltd., in To- 
ronto, was killed after ejecting from an 
out-of-control CF-100 Mark 4 twin-jet 
interceptor. Officials said the plane ap- 
parently was too low at the time. Lynes. 
a former pilot for Canadair Ltd., joined 
Avro approximately one year ago. 

The 1,112th, and last, Air Force 
C-119 flying Boxcar is scheduled to 
roll off Fairchild Aircraft Corp’s 
Hagerstown, Md., production line 


Financial 

General Electric Co. last week re- 
ported a near-record sales figure for 
the nine months ending Sept. 30. 
Registering the second best three- 
quarter-year period in its history, 
General Electric had total sales of 
52,245,958,000, a 4% increase over 
the 52,167,397,000 for the same period 
of 1954. Earnings also were up 4%. 
S141, 359,000 (51.63 per share) as com- 
pared with 1 9 54's S136.191.000 (51.57 
per share). During the nine months, 
defense product sales were down 
somewhat as "anticipated." but com- 
mercial sales established a new record. 


Foreign 

The Hawker Hunter was restricted 
to maximum accelerations of four Gs 
at altitudes below 10.000 ft. after an 
RAF pilot on maneuvers in Germany 
blacked out during a turn at about 10,- 
000 ft. His Hunter tightened the turn 
to an estimated 12Gs: the pilot re- 
covered at 2,500 ft. and returned to 
base. Inspection showed that both 
wings and the port side of the fuselage 
were buckled by the violent maneuver. 
London Dailv Express says the Air 
Ministry ordered the restriction; a 
Ministry spokesman was quoted as say- 
ing that sharp maneuvers may affect 
the Hunter’s trim, causing tightening 
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A user tells 
how AETCO SERVICE 


—by Harry E. Smith 
Vice President 

RAYBESTOS-MANHATTAN, Inc. 


“We take this opportunity 
to thank Aetco for a splen- 
did job done for us in set- 
ting up special testing 
equipment for conducting 
fire resistance tests on ma- 
terial required for military 
aircraft. 

“We needed this test in a 
hurry in order to fabricate 
the material to meet re- 
quirements, and delivery 
was urgent. We appreciated 
the fact that you had to set 
up special equipment to 
make these tests. The speed 
and efficiency shown by 
your company and the man- 
ner in which this test work 
was done was indeed com- 
mendable. 

“You may rest assured that 
in the future, we shall think 
of Aetco when we need your 
further services in connec- 
tion with test work to be 
conducted by an independ- 
ent commercial laboratory.” 


GENERAL AIRCRAFT AIRCRAFT 
COMPONENT TESTING EQUIPMENT 
Hydraulic, “ 9 TESTING 

ACDa'td company 
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WHO'S WHERE 


In the Front Office 


chairman of Canadian Car 
Ltd.. Montreal. Crawford 


■°Fmnidrv >< Co! 
Gordon; Jr., 


Hawker- 

E. J. Cosford remains president of Canadian 
Car & Foundry. 

John H. Harris, vice president-planning. 
Brush Electronics Co.. Div. of Clevite 
Corp.; Wallace T. Gray, general works man- 
ager. J. Knccland Nunan, former president 
of Consolidated Vacuum Corp, vice presi- 
dent-general manager of Clevite Research 
Center. 

A. Eric Theis, vice president-manufactur- 
ing of Servo Corporation of America. Also 
promoted: Charles F. Hcalcv, vice president- 
administration; H. Gordon Hawthorne, 

William P. Maginnis, president of Kuthe 
Laboratories, Inc., Newark, N. J., subsidiary 
of International Telephone & Telegraph 
Corp. 

John W. Barry, vice president of Wallace 
Clark & Co., Inc., 


Galloway and R< 
George W. Baughi 


ustry. Robert 
ilson, assistant 

e president of 


ignal Div. 

house Air Brake Co., appointed to the staYf 
of A. M. VViggins, vice president-general 
manager, and was not appointed general 
manager as reported in this column on Oct. 
17. 

Honors and Elections 

Prof. John R. Markham, professor of aero- 

sonic wind tunnel at Massachusetts Institute 
of Technology; Dr. W. Randolph Lovelace 
II, director of Lovelace Foundation; Dr. 
Robert H. Kent, asst, director of ballistic 
research at Aberdeen Proving Ground; and 
C. Richard Soderberg, Dean of the School 
of Engineering at MIT; were presented with 
Exceptional Service Awards at a meeting 
of the Air Force Scientific Advisory Board. 

Willis C. Brown, U. S. Office of Educa- 
tion, recipient of 1955 Frank G. Brewer 
Trophy, highest award in the field of youth 
aviation education, administered by the Na- 

Charles S. Weaver, vice president-atomic 
power activities of Westinghouse Electric 
Corp., received 1955 National Transporta- 
tion Award at the Tenth Annual Conven- 
tion of the National Defense Transportation 


Changes 

Vice Adm. Charles Frederick Coe (USN- 
Rct.), former director of Air Warfare Div., 
Office of Chief of Naval Operations, assist- 
ant to the vice president, engineering and 
military relations at Ryan Aeronautical Co. 

(Continued' on p. 80) 


INDUSTRY OBSERVER 

► Lockheed, Boeing and Convair have USAF study contracts for an atomic- 
powered bomber. Boeing is also developing a chemically fueled bomber 
proposal using an cthyl-borane fuel aimed at producing longer range. 

► Army future equipment will include a reconnaissance drone missile that 
will transmit a television view of enemy terrain to a hovering helicopter for 
relay to ground forces. Excessive helicopter vibration is a current obstacle 
to airborne television reconnaissance. 

► Bell HSL anti-sub warfare helicopter powered by a Pratt & Whitney 
R2800 piston engine continues to have operational problems. Larger 
diameter rotor blades will be used in an attempt to increase lift and load- 
carrying capacity. Meanwhile Bell is planning a transport version of the 
HSL powered bv three gas turbine engines, aimed at carrying 28 to 36 
passengers. 

► Now that Lockheed has finalized its Electra turboprop transport design 
watch for a big sales campaign in Europe that will cut deeply into the 
Vickers Vanguard and Bristol Britannia prospects. 

► North American Aviation may set up its Electro-Mechanical Division, 
one of the nation's largest avionics groups, as an autonomous group and 
possibly under a different name, within the near future. Speculation is 
spurred by NAA’s recent action in setting up its nuclear activities as a 
separate group, under the name of Atomics International. (AW Oct. 
24, p. 7). 

► An inflight refueling system to transfer jet fuel from one fighter’s tanks 
to another is being developed for the Chance Vought F7U-3. The Cutlass 
“Buddy System,” which should increase the fighter's range considerably, is 
being designed and manufactured by the Schulz Tool and Mfg. Co., of 
San Gabriel, Calif. (AW Aug. 15, p. 53), to Chance Vought specifications. 

► Shop production of Lockheed's 1649 thin-wing transport started last week 
in the first completed major tooling assembly— a gantry jig for the wing beam 
of the new plane. Lockheed has scheduled the 1649 to fly sometime in 
October 1956. 

► General Motors Corp. interest in acquiring Nuclear Development Corp. 
indicates the Allison Division probably will get into the atomic aircraft 
propulsion picture. 

► Sabena. Belgian national airline, will recommend to its directors that eight 
Sikorsky S-5S transport helicopters be purchased for various intcrurban 

► United Aircraft Corp.’s engineering vice-president Leonard S. Hobbs 
speculates that the big Russian axial flow turbojets powering the Bison and 
Badger bombers are in the 15,000-18,000 lb. thrust category, use a single 
spool compressor, have a relatively low compression ratio (about 7 to 1), 
operate at relatively low turbine inlet temperatures and have a relatively 
high fuel consumption. 

► Sikorsky H-34 (S-58) helicopter powered by a Wright R1 820-84 engine 
has exceeded Army expectations in service tests. H-34 gross is now up to 
13,300 lb. 

► USAF’s Bomarc (1M-99) long range interceptor missile will use guidance 
and control equipment now under development by Westinghouse Electric 
Corp. at its Baltimore Air Arm and Electronics Divisions. Boeing Airplane 
Co. is the prime contractor for the Bomarc. 

► No very marked improvement in shielding materials for aircraft nuclear 
powcrplants seems likely in the near future. Capabilities of present materials 
are well known and the only hope for great improvement lies in the "dis- 
covery of some completely new physical principle, such as would merit the 
Nobel Prize,” according to informed sources. 
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New Aero Commander 680 Super, by Aero Design and 
Engineering Company. This new executive plane carries 
6-7 passengers, cruises at 230 mph. 

NEW 

AERO COMMANDER 
680 SUPER! 


First light twin to use supercharged engines has 
Cable installations! 


The Aero Commander 680 Super is the first 
light twin-engine executive plane to offer super- 
charged performance. The new model has a 
useful load capacity of 2,750 lbs., a single- 
engine ceiling of 15,000 feet, a cruising speed 
of 230 mph., and a one-stop, coast-to-coast 
range. The Aero Commander 680 is equipped 
with Macwhyte “Hi-Fatigue” control cable. 

“Hi-Fatigue” control cable is widely used by 
leading manufacturers. A complete line of sizes 
and types is supplied in Galvanized, Tinned, 


and Stainless Steel. “Safe-Lock” Terminals for 
swaging may be purchased loose or attached. 
Macwhyte Aircraft Products meet the require- 
ments of aircraft manufacturers, airlines, 
and military specifications. 

Send for illustrated Catalog A for detailed 
information on Cable, Terminals, and As- 
semblies. 



AAACW HYTE 

CABLE • TERMINALS • ASSEMBLIES -TIE-RODS 
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Washington Roundup 


What Will Sagebrush Prove? 

Watch for both Army and Air Force to utilize perform- 
ance of air units in this month's Operation Sagebrush to 
support their viewpoint in snowballing argument over 
control of aircraft. Planes taking part in 45-dav joint 
maneuver across Louisiana will include USAt I- -100 and 
1-84F fighters. B-57 tactical bombers in tactical opera- 
tions, light planes and helicopters flown by Anne in the 
combat area. Reports from field will be used by USAF 
to show Tactical Air Command can and docs give proper 
support to ground forces, possibly is impeded in mission 
by “Army balloons" hovering and buzzing around target 
areas. Army, contrariwise, will be seeking evidence to 
prove the)- need control of TAC as well as aircraft of 
higher speed, longer range. Real showdown will come 
when 1957 budget figures arc presented. 

Tool Program Dead? 

Shrouded in face-saving language. Defense Department 
is expected to announce soon that the reserve tool pro- 
gram is dead. About SI 50 million of Fiscal 1955 and 
1956 money will be returned to the Treasury, thereby 
helping the administration balance the budget. Fund's 
include about S50 million unobligated by the services 
out of 1955 money and S100 million for current year 
that Defense never earmarked for individual services.' 

More Pressure for IFR 

As a result of Trans World Airlines experience op- 
erating all of its flights under instrument flight rules, 
the executive committee of the Air Line Pilots Associa- 
tion is considering recommendations that all major air- 
lines follow TWA's lead. Although all-IFR operations 
by the airlines would cut traffic flow radically it would 
also provide a more realistic measure of the air traffic 
control load, highlight operational bottlenecks and pro- 
vide more safety. Airline concern over the mid-air 
collision problem during mixed VFR and IFR traffic 
conditions is increasing. 

CAB Goes to School 

Thc^Civil Aeronautics Board has developed a new 

with actuaf airline operations. Under the plan, the CAB 
will authorize airlines to provide free transportation to 
selected staff members for inspection trips which are 
supposed to give them a first-hand knowledge of airlines 
they can't get sitting behind a desk in Washington. 
CAB personnel will travel on a space available basis and 
will be paid the standard per diem allowance by the 
Board. 

United Air Lines will furnish transportation for the 
first trip. Twelve members of the CAB staff will travel 
to Chicago. Denver and San Francisco to inspect airline 
installations. The Board has issued an exemption to 
United, which expires Dec. 31, 1955, to provide free 
transportation to the group, and the trip is scheduled 
for early November. Several other airlines arc reported 
interested in the program. 

CAB member Chan Gurney dissented on the new 
policy. He expressed doubts on the legality of the 
exemption and said he felt strongly that it is an unwise 
Board policy to permit the carriers under CAB jurisdic- 


tion to provide free transportation for CAB personnel. 

Tf critics of the CAB-and there are many both in 
Congress and clscwhcrc-should use the new policy to 
attack the Board, it could backfire. Apparently the CAB 
figures the benefits of the program outweigh its potential 
dangers. 

CAA Changes Loom 

Proposal for a major re-alignment of functions within 
the Civil Aeronautics Administration will get a decision 
soon. Commerce Under Secretary Louis S. Rothschild 
has the plan but gave Fred B. Lee, CAA Administrator, 
two weeks grace to register his objections. Lee is specifi- 
cally objecting to the separation of air traffic control 
functions from the Office of Federal Airways and the 
establishment of a separate, independent ATC opera- 
tion. Lee had no hand in the preparation of the new 
plan. His opposition to its adoption is expected to result 
in a showdown with Rothschild. 

Inadequacies of the present ATC system and the 
need for future system planning arc now of paramount 
interest in Rothschild's office as a result of combined 
military and airline pressure. 

Rothschild told Aviation Week that he expected a 
decisive course of action to be charted in the very near 
future by the Air Co-ordinating Committee. “We must 
and we are going to get off dead-center with the air 
traffic control problem.” he said. 

In seeking positive action, Rothschild indicated that 
certain internal changes may have to be made at CAA 
but denied there is a major reorganization in the offing, 
l ie emphasized that lie foresees nothing like a reorganiza- 
tion of the agency but rather that he thought some re- 
alignment of functions involving management changes 
would suffice. 

Rothschild said that the first step towards improving 
air traffic control in the future would come from a five- 
year CAA airways program. The CAA plan is reported 
to involve expenditures of S500 million in the next five 
years. Rothschild said a firm budget figure would not 
be available until after discussions of CAA's budget for 
fiscal year 1957 with the Bureau of the Budget. 

Industry-Wide Investigation 

All aircraft manufacturers are being invited to executive 
sessions with the House Armed Services Investigating 
Subcommittee, scheduled for the second week of Novem- 
ber. This is prelude to public hearings. The subcom- 
mittee staff has reviewed and investigated company 
replies to 35 questions. Company representatives at the 
closed session will be given an "opportunity to present 
their position on aspects of Air Force and Navy procure- 
ment the subcommittee plans to develop at public hear- 
ings. The subcommittee investigation is across-the-board, 
dealing with procurement policies applying to all manu- 
facturers. 

ATC Study Continues 

Shortcomings of the air traffic control system today and 
not what the system requirements might be 20 years 
from now has been the number one complaint registered 
with the Budget Bureau’s Harding Committee investigat- 
ing the need for a long range study. Slated to report by 
Nov. 1. the Harding Committee has been granted a short 
extension to complete its work. —Washington staff 
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BuAer Admits, Defends Error on Demon 


$200 million Navy jet program was calculated risk. 
Admiral Russell says; J40 engine held inadequate. 


By Katherine Johnsen 

Bureau of Aeronautics staunchly de- 
fended the calculated rislc it took on 
the F3H-1 Demon program, costing 
the government S200 million, but con- 
ceded that on hindsight it was “in er- 
ror,” at hearings before the House 
Military Operations Subcommittee. 

"Whoever made the decisions was 
right, but time proved him wrong,” 
Rear Adm. James S. Russell declared. 
He said that if he had been BuAer chief 
at the time, he would have made "ex- 
actly the same decisions” as were made 
on the Demon program. 

Evidence showed that this is the fate 
of the 60 planes involved, produced by 
McDonnell Aircraft Co. and powered 
with the J40 engine of Westinghouse 
Electric Co.: 

• Five were lost in crashes, killing four 
pilots. There was a total of 11 crashes 

• Twenty-five will never be flown be- 
cause of the unreliability of perform- 
ance, and will be used for ground test- 
ing. Four have already been shipped to 
naval bases. Twenty-one will be shipped 
by trailer through St. Louis and then on 
barges to the Naval Air Technical Train- 
ing Center at Memphis, Tenn. 

• Four have been developed as proto- 
types powered with the Allison J71. 
There have been three crashes in test- 
ing. Whether to backfit the remaining 
26 aircraft with J71s is now up for de- 
cision by an independent naval board. 
Estimated cost of the backfitting varies 
widely. The high estimate is $450,000 
per plane. If backfitted, the planes 
would be used for flight training; f 

The Navy also has not yet made a 
decision on what to do with 174 J40s 
it has on contract, eleven of which have 
not been delivered. 

This is how the $200 million program 
is divided: 

• Cost of the engine program, S107 
million. This includes research, devel- 
opment, production, spare parts and 
termination charges. The termination 
payment to Westinghouse is estimated 
at $10 to $15 million. A $15 million 
termination payment was made to Ford 
Motor Co., which tooled up to pro- 
duce the J40, but never did. 

• Cost of the aircraft program, $91 

12 


million. This includes $78 million for 
aircraft produced by McDonnell, a $4 
million termination payment to Mc- 
Donnell, a $330,000 termination pay- 
ment to Goodyear Aircraft Co., and a 
$9 million termination payment to 
Temco Aircraft Co. Goodyear and 
Temco tooled up but never produced 
F3H-ls. 

These costs totaling $200 million do 
not include the $50 million plant at 
Romulus, Mich., built for production 
of the J40 by Ford. The plant is now a 
part of Navy's industrial mobilization 


The House hearing was called at the 
request of Rep. Frank Karstcn (D.-Mo.). 
Meanwhile, an investigation of the same 
program by the Senate Preparedness In- 
vestigating Subcommittee, requested by 
Sen. Stuart Symington (D.-Mo.), is con- 
tinuing. 

The perennial problem of the calcu- 
lated risk of the bold approach in air- 
craft procurement, as opposed to the 
cautious approach, which might save 
money but would risk the U.S. air- 
power position, figured in the hearings. 
Will Revise Test Plan 

Now faced with orders from the De- 
fense Department to speed-up aircraft 
production. Admiral Russell said that 
he believed that this could be accom- 




plished without a recurrence of the $200 
million Demon project. 

The Navy, he said, would recommend 
a compression— but not an abandon- 
ment— of its “FIRM" policy, the Navy’s 
counterpart to the Air Force’s "fly be- 
fore you buy" policy. 14c recommended 
two alterations in “FIRM": more pro- 
totypes of a given model and more 
models of developmental aircraft. 

“You should have about three com- 
panies go right up through the proto- 
type. build, and fly three different 
types," he said. "Then you can select 
one to put into production." 

Calling for more prototypes of each 
model, he explained: “We now make 
one static test article. If the static test 
article is loaded up and the wing breaks 
off, we need a second airplane to put 
right in there to find out where the 
load is that it will stand.” 

The basic cause of the failure of the 
Demon program, as outlined at the 
hearings, was this: The J40-22 was ade- 
quate for the requirements of the origi- 
nal F3H-1 version, designed as a short 
range interceptor. The Navy directed 
a modification of the plane to a longer- 
range all-weather fighter on the antici- 
pation of a higher-thrust version of the 
J40, the J40-24. The modification in- 
creased the weight of the plane from 
22,000 lbs. to 29,000 lbs. The higher- 
thrust J40 failed to materialize, never 
passing beyond the developmental stage, 
and the J40-22 was installed in the 
F3H-1. 

There is general concurrence that the 
reason for the failure of the F3H-1 is 
the inadequacy of the engine to support 
the airframe weight. 

Key points dealt with at the hearings 

• Whether Westinghouse was given 
“favored” treatment, both in the delay 
in the cancelation of the J40s and in 
the terminations, which were made “at 
the convenience of the government, 
rather than by default.” 

• Charges of negligence on the part of 
McDonnell in the handling of J40s, 
and other engines, which were govern- 
ment furnished equipment. 

• The role of Rear Adm. Loyd Harri- 
son as Deputy Chief of BuAer from 
September. 1952 to July 1, 1955, and 
as vice president for procurement of 
McDonnell since Aug. 1, 1955. 
Holifield Protests 

Rep. Chet Holifield (D.-Calif.), chair- 
man of the subcommittee, protested 
that on the Westinghouse and other 
contracts to big firms the Navy “always 
finds ways to give them favorable treat- 
ment.” He said that small business 
firms have their contract canceled by 
"default" when they fail to meet de- 
livery dates and performance require- 
ments. BuAer witnesses explained the 
delay in cancelation of the J40s was 


the hope that eventually it would be a 

It was developed that as early as 
July. 1951, McDonnell recommended 
a substitution for the J40, proposing 
the J47 of General Electric Co., and 
that again in April. 1952, it urged sub- 
stitution, recommending the J71. Navy 
did not decide on the substitution 
until November, 1952. 

Substitution Decision 

The committee counsel said that 
there were 564 J40s on order in the 
spring, 1953, after the substitution de- 
cision had been made. Admiral Russell 
put the figure at 477. The initial re- 
duction in J40 development and pro- 
duction did not take place until Sep- 
tember, 1953, when the order was re- 
duced to 107 production engines and 
development or the higher-thrust J40- 
24 version was cancelled. The final can- 
celation was not made until July, 1955, 
after the death of a McDonnell test 
pilot, and pilots indicated they would 
refuse to fly the plane, if it were not 
grounded bv the Navy, which it was. 

Two BuAer representatives, in Oc- 
tober, 1954, and again, in June, 1955, 
protested to headquarters on negligence 
on the part of McDonnell in the 
handling of engines and the entrance 
of "foreign particles” which might 
effect performance. 

In October. Capt. C. H. S. Murphy, 
pointed to "grave deficiency" on the 
part of McDonnell, called for “extra- 
ordinary action,” and recommended a 
fine of $25,000. 

In June, Capt. C. Park Sager, pro- 
tested “excessive damage” to J40s and 


other engines at McDonnell, called it 
"an alarming condition," demanded 
"immediate action.” He said that there 
was a "deplorable waste of government 
funds, manpower, and time.” He pro- 
posed that this be considered in rc- 
determination on McDonnell contracts. 

H. Carroll Moore, McDonnell man- 
ager, however, insisted that the com- 
pany has taken vigorous steps to pre- 
vent engine damage through increased 
inspections, flood lighting, indoctrina- 
tion of employes. He said that he made 
an inspection of five other aircraft 
companies and found they had the 
same problem on engine care. McDon- 
nell will fight any financial penalty for 
failure in engine care. 

Harrison's Testimony 

Rear Adm. Harrison testified that lie 
did not recall specifically dealing with 
any McDonnell procurement, termina- 
tion, or other contracts during his sere- 
ice at BuAer, but added that "all con- 
tracting paper over $300,000 came to 
me routinely for review.” He was specifi- 
cally asked about the termination on 
the F3H-1 in November, 1954. when 
the contract was cut back by 248 air- 
craft, leaving 280 F3Hs on order, 60 
of which were the F3I4-1 version. 

Harrison said that he was approached 
by J. S. McDonnell, president of the 
company, in March, and promptly on 
retirement, requested of the Secretary 
of the Navy, became vice president for 
procurement of the company. He said 
that his duties were to deal with the 
over 2,000 subcontractors, and that he 
had no business dealings of any kind 
with BuAer. 
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USAF Confirms Avro Saucer Project 


Washington— The U. S. Air Force 
last week denied that flying saucers 

USAF Secretary Donald A. Quarles 
confirmed that the previously-an- 
nounced development contract with 
Avro Aircraft Ltd., of Canada (AW 
Aug. 29, p. 13) “could result in a 
disc-shaped aircraft somewhat simlar 
to the popular concept of a flying 

The Avro project was taken over by 
USAF's Air Research and Develop- 
ment Command after the Canadian 
government had spent S397,000 on the 
design. It was estimated by Canadians 
that about SI 00 million would be 
needed to build a prototype. 

How Saucer Evolved 

Avro Aircraft's flying saucer project 
is based on model studies of a true 
disc configuration. Initial investiga- 
tions established that flight control 
of the disc could be achieved through 
directional control of the jet exhaust 
issuing from a gap between the upper 
and lower disc surfaces, inboard of the 
saucer perimeter. 

This exhaust directed up, down or 
laterally from the perimeter by control 
of the exhaust gap dimensions would 
produce the Coanda effect— bending 
of the jet stream. 

With one fixed gap dimension, the 


flow would be straight out to produce 
lateral (horizontal) thrust for transi- 
tional flight. With the gap precisely 
altered to another dimensional value. 


Coanda Effect 

to a surface, the flow tends to follow the 
wall contour even where the surface 
curves away from the original jet axis. 
This is particularly hue of a flat, two- 

surface away from the jet discharge axis, 
the jet can be induced to turn through 
angles up to 160 degrees. 

One example is the flow through the 
slot of a slotted flap. I Ins jet of air dis- 

movable flap portion, and is deflected 

slot. The airflow through the slot sticks 
to the flap and contributes to the high 
lift coefficient obtained. 

An example with a detrimental effect 
is the case of belly-mounted jet engines 
which discharge near the fuselage skin. 
The exhaust tends to follow- the fuselage 
contour, and causes flow problems at the 
tail. 

This “sticking'' tendency is known 
generally as the Coanda effect, although 
some sources credit its discovery- to Brit- 
ish aerodynamicist H. B. Squire. 


the exhaust stream bends down or up 
for vertical thrust effect. 

For vertical takeoff, the top portion ot 
the gap would be closed and alteration 
of the gap opening accomplished for 
downward direction of exhaust flow to 
lift the saucer vertically. 

For translational flight, the gap, 
altered for straight-out jet flow and 
closed on a perimeter portion of the 
saucer, applies jet thrust on the op- 
posite side of the perimeter. 
Powerplant 

The powerplant for this saucer con- 
figuration might be a substantial refine- 
ment of an elementary engine scheme 
associated with an edge-on (almost 
vertical) takeoff plane design which 
AVRO had under consideration before 
it turned to true saucer studies. 

This plane design, of which only a 
wooden mockup was built, was in effect 
a D-shaped disc resembling a delta 
configuration with rounded sides. It 
measured approximately 25 ft. in length 
and 21 ft. across and would have ac- 
commodated a prone pilot. 

For edge-on takeoff, the plane was 
supported by tricycle gear with a very 
long nose strut to give the disc body 
an approximately 70-deg angle of in- 
clination. 

A maximum-size turbojet engine of 
“pancake” configuration was to be con- 
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tained within the D-shapcd body. The 
rotor for the engine would have Been in 
the form of a disc with blades mounted 
on either side for radial compression of 
the periphery of the rotor dies. 

The inboard end of the rotor disc 
was to be supported by conventional 
bearings, whereas the outboard section 
was to be supported by an "air bearing" 
which also acted as a cooling air film 
between the rotor and the combustion 
chambers positioned on either side of 
it, outboard of the compressor portion. 
The turbine wheel was to be located at 
the extreme periphery of the rotor 

Exhaust gases passing through the 
wheel would be guided rearward by 
turning vanes located in front of open- 
ings along the side of the D-shaped 
body. A substantial portion of the ex- 
haust gas might be diverted through 
hollow control surfaces— elevons— at the 
rear for controlability as well as for 
additional thrust. 

Why 'Quarles' Announcement 

Secretary Quarles indicated that his 
announcement of the project was made 
to off-set public concern if a disc-shaped 
aircraft should be spotted. He said: 

“Vertical-rising aircraft capable of 
transition to supersonic horizontal 
flight will be a new phenomenon in our 
skies and under certain conditions could 
give the illusion of the socallcd flying 
saucer. The Department of Defense 
will make every effort within bounds of 
security to keep the public informed of 
these developments so they can be rec- 
ognized for what thev are.” 

The Secretary said' the Ryan jet verti- 
cal takeoff fighter soon will make its 
first flight at Edwards AFB, Calif. This 
is a delta wing aircraft. (AW Aug. 29. 
p. 17). He added: 

"We expect to develop airplanes 
that will fly faster, higher and perhaps 
farther than present designs, but they 
will still obey natural laws and if man- 
ned, they will still be manned by normal 

"Other than reducing runway re- 
quirements we do not expect vertical- 
rising aircraft to have more outstanding 
military characteristics than conven- 
tional types." 

The Quarles announcement was 
geared to USAF release of its investiga- 
tion of reported sightings of flying 
saucers. The study, under way since 
1947. disposed of hundreds of reported 
flying saucers with the conclusion that 
they usually are natural objects— bal- 
loons. aircraft or astronomical pheno- 

USAF’s evaluation, the report said, 
indicates it is “highly improbable that 
reports of unidentified aerial objects 
examined in this study represent ob- 
servations of technological develop- 
ments outside of the range of present- 
day scientific knowledge.” 


First U.S. Nuclear Powerplant 
May Begin Flight Tests by 1958 


By Henry Lefer 

This country’s first nuclear power- 
plant may begin flight tests as early as 
1958-59. but surely no later than 1965, 
according to the views expressed by ex- 
perts at the fourth annual conference 
on Atomic Energy in Industry held in 
New York last week. 

That there is considerable justifica- 
tion for the earlier date is indicated by 
the recent rollout of a special Convair 
B-36 designed to carry the first nuclear 
reactor aloft for shielding tests (AW 
Aug. 8, p. 9). 

Shielding, of course, is the major 
problem connected with an airborne 
atomic powerplant. In a design study 
of a typical powerplant for use in a 
railroad locomotive, the reactor itself 
was shown to be a sphere of 8 in. diam- 
eter. But necessary' shielding would 
bring the diameter to approximately 
14 ft. Since the airplane operates in a 
different environment from the locomo- 
tive— it docs not run through populated 
communities and may be based on 
water or remote sections of an airport— 
the problem is somewhat altered. But 
the shield will still weigh around 50 
tons, according to Lee Ohlingcr, chief 
of the computer sen-ice and a nuclear 
consultant at Northrop Aircraft Inc. 
'Pile Paradox' 

Because of the nature of what 
Ohlingcr calls the "pile paradox," an 
atomic aircraft would carry a single re- 
actor driving multiple turbines. The 
paradox is this: A certain amount of 
material is needed to make the reactor 
critical. Once it reaches this point, 
there is no practical limit to the amount 
of power it will produce. The only 
limit is how fast the energy can be 
taken away. So one reactor is as good as 
two, three or more as far as providing 
the plane with the power it needs. 

However, use of a single reactor, 
with its associated shielding, imposes 
problems on the designer. The very 
heavy concentration of load means that 
the reactor must be located at or very 
close to the plane’s center of gravity. 

One way of dealing with this problem 
is to split the shielding, using part of 
it around the reactor and part around 
the crew, whose quarters will be a good 
distance away from the powerplant. 

Land-based nuclear powered aircraft 
will need special runways, both long 
and remote, because of the dangerous 
powerplant. Ohlingcr pointed out. 
Even when the plane is not operating, 
the reactor is radiating and deadly. 
However, because of the plane’s un- 


limited range, there need be only a 
few of these special landing areas. 

A proposal for a tandem plane ar- 
rangement lias been advanced. The 
atomic-powered craft would be a drone 
operating as a tug. The drone-tug 
would pull the second plane, contain- 
ing the crew and payload. The manned 
plane, which would have its own power- 
plant, could then either cut loose for 
landing at a conventional airport, or— 
if it were brought onto the remotely- 
located runways likely to be needed for 
nuclear-powered plane— it could then 
cut its towline connection and taxi to 
the regular hangar area for unloading. 
Detachable Nose 

Another proposal is for a detachable 
nose section housing the crew, with its 
own taxiing gear and powerplant. After 
landing on the appropriate atomic run- 
way, the crew “casts off” from the 
powerplant section and taxies to the 

Although the first nuclear-powered 
aircraft probably will look a good deal 
like today's designs (but with a greatly 
elongated nose to get the crew as far 
from the reactor as possible) the land- 
ing gear will have to be much larger 
and stronger. This is dictated bv the 
fact that the ship will land heavy, at 
about the same weight as it took off, 
having consumed practically no fuel 
during flight. 

Much work has to be done in de- 
veloping materials that can resist high 
temperatures and corrosion for nuclear 
powcrplants, and this is a major prob- 
lem. according to Ohlingcr. Advances 
also will be needed to improve heat 
exchangers to meet the needs of high 
heat transfer rates, lightness, small size 
and very high reliability. 

Because nuclear powcrplants “poi- 
son” themselves over a period of time 
and become difficult to control when 
they have burned off about 10% of 
their fuel. Ohlingcr believes it will be 
customary to pull out the entire re- 
actor, but not the shielding, and put 
in a new unit after a period of opera- 
tion. To handle the unshielded re- 
actors on the ground will require 
“monstrous pieces of equipment.” he 
say's, another of the problems that 
nuclear aircraft will bring. 

The shielding problem will be con- 
siderably smaller in guided missiles 
and unmanned aircraft but will still 
exist because the powerplant's radia- 
tions have an ionizing effect and would 
completely upset the operation of ex- 
posed avionic equipment and sensitive 
controls. 
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Instability Will Plague Mach 6 Designers 


El Segundo, Calif.— Stability and con- 
trol problems will plague the aircraft 
designer of the high-altitude planes of 
the near future where military aircraft 
mav operate at heights approaching 
1 00.000 ft. at speeds of between Macn 
2 and Mach 6. 

The configurations of the current 
fighters would not have the stability and 
control to operate at the upper limits of 
these conditions, according to Ervin R. 
Heald, Douglas Aircraft’s El Segundo 
Division aerodynamic design special- 


New design compromises will be 
required for this high-altitude regime of 
flight. One solution may be the adop- 
tion of a cruiciform tail similar to that 
of a guided missile. 

Stability and control problems will 
arise primarily as a result of reduced air 
density and the corresponding high 
speeds necessary to maintain lift in this 
low-density atmosphere. 

Heald. who contends that flight han- 
dling characteristics associated with fu- 
ture flight have been relatively neglected 
in comparison with other problems such 
as aircraft drag and engine performance, 
sees static stability as one of the most 
difficult problems which will appear in 
the supersonic very-high-altitude era 

Heald outlined stability and control 


problems before the recent Society of 
Automotive Engineers Golden Anni- 
versary Meeting in Los Angeles. His 
paper considered the problems asso- 
ciated with aircraft capable of sustained 
level flight through the medium of 
aerodynamic lift. 

Reduced Effectiveness 

In an exclusive interview with Avi- 
ation Week, Heald pinpointed some 
of the major problems involved. The 
principle static stability difficulty, he 
says, stems from reduced effectiveness 
of the tail surfaces at speeds approach- 
ing Mach 2. This reduced effectiveness 
arises from two conditions of high-alti- 
tude, high-speed flight: 

• Adverse effect of supersonic Mach 
number on tail lift. 

• Blanking out, bv fuselage and wing, 
of the vertical tail surface as a result of 
the high aircraft angle of attack neces- 
sary for flight at extreme altitudes. 

This indicates, Heald said, that the 
vertical tail surface will have to be 
extended below the fuselage for satis- 
factory static stability. This configura- 
tion may introduce difficulties in takeoff 
and landing, but one solution during 
these phases may be to have the lower 
vertical tail hinged for movement to 
provide greater ground clearance. 

Location of the horizontal tail in the 
high-speed, high-altitude flight condi- 
tion at high angle of attack also will be 


critical, Heald said. Improper location 
will involve it in the wing shock wave 
pattern, so that the ability of the hori- 
zontal tail to stabilize the aircraft will 
be drastically unpaired. Studies have 
indicated that the most trouble-free 
location for the horizontal tail would 
be on the wing-chord line for high 
Mach number, high-angle-of-attack 
flight, Heald explained. 

The combination of the upper and 
lower vertical tails with the centrally 
located horizontal tail would give the 
aircraft empennage the appearance of 
a missile configuration. 

Damping Decreases 

Dynamic stability becomes difficult 
to attain at high altitudes because aero- 
dynamic damping decreases as the true 
airspeed or Mach number increases, 
Heald said. Also, coupling between 
rolling, yawing and pitching motions 
may result in severe aircraft gyrations 
which arc expected to become more 
severe at extreme altitudes. This cou- 
pling is one of the most violent forms 
of dynamic instability encountered to 
date, according to Heald. 

This means, he said, that for steady 
flight at high altitudes the designer 
must pay particular attention to the 
overall interrelation of fuselage, wings 
and tail. Failure to do this will endanger 
stability and control characteristics. 

Heald recommends these approaches 
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to improve inherent dynamic stability: 

• Stabilizing surfaces should be de- 
signed to compensate for the inevitable 
reduction in effectiveness at supersonic 
speeds which will be required for 
high-altitude flight. Generally, this com- 
pensation will be in the form of in- 
creased tail area or, more effective, by- 
placement of the tail surfaces further 
from the center of gravity. 

• Unfavorable inertia distribution, 
should be avoided wherever possible. 
One means of minimizing effects of 
inertia coupling, such as between roll 
and pitch or yaw axes, is the use of 
variable wing incidence. This variable 
feature could be used to allow the fuse- 
lage to be aligned with the airstream to 
minimize the coupling effects. 

• Excessive dihedral effect should be 
avoided, because this also can lead to 
dynamic instability'. This may require 
reduced swecpback and the placement 
of the vertical tail area below as well 
as above the fuselage to counterbalance 
rolling moments introduced bv the 
upper vertical tail. 

One of the principle disadvantages 
of wing sweep has been the excessive 
dihedral effect introduced by this wing 
configuration at high angles of attack. 

In the future aircraft, wing, fuselage, 
tail and control surfaces would be 
located so that aerodynamic coupling 
such as pitching moment due to side- 
slip or yawing moment due to ailerons 
are minimized. 

For adequate longitudinal control 
in a high-altitude, high-speed, high- 
angle-of-attack operation, the all-mov- 
able horizontal tail will be a “must,” 
Heald contends. Conventional elevators 
alone, he said will not be sufficient for 
the aircraft. 

Conventional ailerons should be ade- 
quate, however, for lateral control and 
will be preferrable to spoilers to cover 
the range of subsonic as well as super- 

One of the current troublesome 
problems of high-speed flight— excessive 
lateral control sensitivity— is not ex- 
pected to become more critical with 
added speed and altitude increments. 

Maneuvering at very high altitudes 
also^ * 3 ° SC interception 

A plane traveling at extremely high 
altitude and high speed is committed, 
essentially, to move along a straight 
line because of the rarefied air and high 
forward speed, Heald said. 

Maneuvering in a circle under this 
condition of flight becomes difficult be- 
cause of the extremely high centrifugal 
force, which cannot be counterbal- 
anced bv the available wine lift in 
bank. 

Thus, minimum flying distances for 
a 180-deg. turn increases from about 
61 miles at 50,000 ft. to about 74 miles 
at 100,000 ft. 


Army Molds Air 

Fort Bcnning, Ga.— The U. S. Army 
is not satisfied with the Key West 
agreement limiting the size, weight and 
area of activity for Armv aviation. 

Gen. Maxwell D. Tavlor, Chief of 
Staff, told reporters at the first annual 
meeting of the Association of the 
United States Army “no written agree- 
ment could be satisfactory.” His com- 
ment followed closely on disclosure that 
the ground forces are working on devel- 
opment of long range and anti-aircraft 
missiles with atomic warheads. 

General Taylor spoke out at a two-day 
session of a new organization clearly set 
up to parallel efforts of the Air Force 
Association by promoting the Army as 
"the only self-contained force that can 
defeat an enemy, move into the enemy’s 
vital areas— and stay there.” 

In a practical ’challenge of the air 
power doctrine that the long range stra- 
tegic bomber is the major deterrent to 
foreign agression. General Tavlor argued 
that soldiers overseas as well as stand- 
ing and reserve forces at home help pre- 

Confident of Future 

He saw no basis for Army discourage- 
ment in an age of atomic and nuclear 
warfare. He said he was told on as- 
suming his present position that the 
Army was "in the doghouse,” that it 
was consistently in a minority position 
in the important positions taken by the 
Joint Chiefs of Staff and that it was a 
forgotten service. 

General Taylor said he cannot share 
that feeling. At the association meeting 
he was bulwarked in this view by these 
other top Army officials: 

• Wilber M. Bnicker, Secretary of the 
Army, said "nothing has occurred on 
the world scene that diminishes the 
fundamental role of land forces. . . . 
Land forces are a prime element in any 
nation’s security structure. . . . The 
Army will provide the ultimate force 
by which victory is achieved.” 

• Lt. Gen. James M. Gavin, Chief of 
Research and Development, stressed 
that the Army is taking advantage of 
"the military innovations introduced by 
modem technology” and “is the prin- 
cipal instrument of military power that 
has the capabalitv of deterring war and 
—if the deterrence should fail— of win- 
ning a worthwhile peace.” 
'Unbelieveable Missile' 

It was General Gavin who supplied 
the Association of the U. S. Armv with 
a bill of particulars on how this will 
be achieved. 

He disclosed that the Army is work- 
ing on missiles of "almost unbelievable 
possibilities both for anti-aircraft and 
anti-tank purposes and for all kinds of 
other enemy targets.” 


Weapon Arsenal 

The potentialities of such missiles, 
he said, “Stagger the imagination” if 
they arc equipped with nuclear war- 

In a preview of other military devel- 
opments for the decade of 1960 to 
1970, Gen Gavin predicted: 

• An interceptor missile to knock down 
the still undeveloped intercontinental 
ballastics missile. 

• An improved Redstone tactical mis- 
sile with long range to hit targets be- 

• For the battlefield, a bigger version 
of the Corporal, to be called the Ser- 
geant, that will use a solid propellant. 

• Small rockets like the Honest John, 
comparable to long range artillery', but 
equipped with greater power. 

• Smaller and more mobile atomic can- 
non than the present 280 mm. gun. 

Pilots Expendable 

Gen. Gavin also spoke glowingly of 
improvements in the Nike anti-aircraft 
missile and said future versions will be 
able to destroy any airplane at any 
speed or altitude. He suggested that 
the day of the piloted airplane is num- 
bered, indicating that the Army will be 
able to provide complete defense against 
its replacements. 

The Army’s research chief predicted 
big increases in air mobility. 

“To fight successfully on the battle- 
field visualized for the future,” he said, 
“Our Army must be mobile not only 
on the ground but in the air. . . . The 
majority of supplies for the battle area 
should be delivered by aircraft of the 
assault cargo and convertiplane type, 
and tactical transport of units into and 
within the battle area must be accom- 
plished by basic reliance placed upon 
aircraft and fast moving nasal vessels.” 

Demonstrations of equipment, tech- 
niques and training at this famous In- 
fantry School reflect the Army’s com- 
plete concern with air logistics. From 
the paratrooper school and equipment 
for training soldiers to load and unload 
transport planes to the helicopter and 
light plane units, full emphasis is placed 
on air operations. 

During the meeting there «'as almost 
no mention of the sister sen-ices of the 
Navy and Air Force. 

Emphasis was on the teamwork neces- 
sary in the Army to keep that branch of 
the Defense Department in its tradi- 
tional role. 

Gen. Lyman L. Leinnitzer, president 
of the association now on duty in Japan 
and Korea, said in a message that "the 
very survival of the Army ... is at 
stake and depends in large measure on 
our ability to close ranks promptlv and 
effectively for the good of the Army 
and the nation as a whole.” 
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Republic Sales and Profits Double; 
Northrop Turns in Banner Year 


Underscoring American prosperity 
and efforts at preparedness, a number 
of U. S. aircraft manufacturers last week 
were telling their stockholders of in- 
creased sales, more profits and optimistic 
plans for the future. Among them: 

• Republic Aviation Corp. reported net' 
earnings for the first three quarters of 
1955 at S12,312,873 (after provision 
for U. S. and foreign taxes) on sales of 
$422,607,390. The earnings, approxi- 
mately double those registered over the 
same period last year, represent S9.20 a 
share on 1,338,194 shares of common 
stock outstanding and compare with 
$6,192,292 net on sales of $225,961,164 
during the equivalent period of 1954. 

At the same time, the company an- 
nounced plans for a S12 million expan- 
sion program, including the construc- 
tion of a new wind tunnel capable of 
running tests at speeds of up to Mach 4. 

• Northrop Aircraft, Inc. reported con- 
solidated sales and other income for the 
fiscal year ending July 31 (the best in its 
history) at S283,462,522, as compared 
with 8171,666.343 for the preceding 
fiscal year. Consolidated net income 
for the period amounted to 811,738,764 
after federal taxes (87.89 per share on 
1,488,628 shares of common stock) as 
compared with S3, 829, 387 (82.62 a 
share after a stock split) for Fiscal 1954. 

Northrop President Whitley C. Col- 
lins said in his annual report to stock- 
holders that "sales and earnings for the 
fiscal year . . . were the highest for any 
one year since the inception of the 
company in 1939.” 

• Glenn L. Martin Co. reported its net 
income for the nine months ending 
Sept. 30 at S9, 193, 909 and sales at 
S194, 805,592 as compared with $187.- 
178,497 in sales over the same period 
of 1954. On the books, the 1954 report 
of net income was somewhat higher 
814,506,087), but Martin officials attrib- 
ute this to the fact that provisions for 
federal income taxes were made in the 
current report but not in last year's. 
Net income per share for the nine- 
month period was equivalent to 83.58 
on 2.570,416 shares outstanding. 

• Beech Aircraft Corp. announced that 
total sales for the fiscal vear ending 
Sept. 30 “were in excess of 876 mil- 
lion.” Mrs. O. A. Beech, company 
president, told stockholders that net 
earnings on 749,289 outstanding shares 
of common stock should amount to 
more than S4.75 per share after taxes. 
The backlog of Beechcraft orders was 
estimated at 863 million. 

Commercial plane sales for the year, 
the company reported, totaled 827,400,- 
000 as compared with $19,600,000 dur- 


ing the 1954 period. Broken down, the 
company reported that unit sales of 
the Beechcraft Super 18 showed a 84% 
gain; the Twin-Bonanza, 21.6%, and 
the Beechcraft Bonanza, 20.5%. 

• Cessna Aircraft Corp. estimated sales 
for the year ending Sept. 30 at S50,- 
000,000 with commercial aircraft sales 
jumping some 80% (821,650,000 from 
S12,13>,749) to account for 43% of 
the company’s business. Cessna Presi- 
dent Dwanc L. Wallace said net earn- 
ings should exceed 83.75 per share as 
compared with 82.97 for last year. 
Republic's Expansion Plans 

In his report. Republic President 
Mundv I. Pealc said the backlog of un- 
filled orders for F-84F Thunderstreak 
fighter-bombers and RF-84F photo- 
reconnaissance planes plus spare parts 
amounted to about 8600 million. 

Of the 812 million set aside for ex- 
pansion, 86 million will be expended by 
the end of the year. The remainder is 
scheduled to be spent in 1956. 

The largest item on the program is 
the proposed wind tunnel to be housed 
within the rccentlv-purchascd building 
and grounds of the Fairchild Engine 
& Airplane Co. engine division adjacent 
to Republic’s main plant at Farming- 
dale, L. I.. N. Y. The tunnel will re- 
quire new high-power electric generat- 
ing equipment. 

(Tile former Fairchild property as a 
whole will be used to expand engineer- 
ing and experimental work. 

In his announcement of the expan- 
sion, Pealc said: 


New Volscan System 

Flight tests of a new improved model 
of the Volscan automatic traffic-control 
system arc scheduled to begin sometime 
in December at Clinton Countv Air 
Force Base. Ohio. The new AN/GSN-3, 
an engineering model built by Croslcy 
Division of Avco Manufacturing Co., is 
designed to handle 14 aircraft simulta- 
neously. as compared with the six-aircraft 
capability of the original unit developed 
by the USAF Cambridge Research Cen- 
ter (AW Dec. 28, 1953, p. 38). 

The system, operating from data ob- 

port for each aircraft, then computes the 
flight path each plane must fly to bring 
it in at the proper time. During the 
forthcoming tests, attempts will be made 

be scheduled for landing. 


“By expending a sum which is equiva- 
lent to more than 40% of anticipated 
net earnings for 1955 . . . Republic 
intends to maintain and improve its 
prominent position as a designer and 
manufacturer of very advanced jet air- 
craft for the U. S. government.” 

The program will include new ma- 
chinery to work with such metals as 
titanium, magnesium and a number of 
new heat-resisting alloys and high-tem- 
perature structural and functional ap- 
paratus that can duplicate flight condi- 
tions at 50,000 ft. and above. 

Plans also call for facilities for testing 
aircraft engines developing as much as 
25,000 lb. thrust and for a parallel 
noise reduction program. 

Republic, Pealc said, will complete 
production of the Thunderstreak at 
about the same time and will continue 
production of the RF-84F Thunder- 
streak “until late spring.” 

Northrop Report 
President Collins attributed North- 
rop’s rise in sales and profits to four 

• Production efforts on fixed-price con- 
tracts during the 1953-54 year were not 
reflected in sales and earnings until the 
final quarter of the year. 

• Aircraft deliveries during the year 
just past were made continuously and 
in substantial volume. 

• Increased efficiency earned the com- 
pany incentive profits as well as regular 
contract profits. 

• Lower federal income-tax rates. 

The Scorpion F-89 interceptor ac- 
counted for the major portion of North- 
rop’s sales and earnings during the fiscal 

Other contributing activities included 
the development of guided missiles; pro- 
duction of target planes, optical, me- 
chanical and electronic components, and 
design work on advanced aircraft. 

Northrop’s consolidated sales back- 
log as of July 31 was approximately 
S281,0Q0.000-consisting principally of 
Scorpion F-S9s, guided missiles and tar- 
get drones— as compared with a 8512,- 
000.000 backlog on July 31, 1954. 

Collins said present plans call for 
continued deliveries of Scorpions at the 
same rate as in 1955, possibly until 
production requirements for the F-89 
are completed in August, 1956. He 
added, however, that “sales and earn- 
ings on these deliveries will be less than 
those for 1955 because the sales and 
price and profit have been reduced.” 
Tlie annual report said that Northrop 
also is considering the issuance of 810 
million in convertible subordinated de- 
bentures. Proceeds form the sale, Col- 
lins said, would be used to augment 
working capital and to strengthen the 
company’s competitive position and 
capabilities in both research and manu- 
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Just as early Americans depended on the sturdy heart and the 
steady hands of pior- ’ike Daniel Boone to lead them safely 
to new frontiers, so today do Americans depend on present day 
pioneers in science and industry to lead them safely to new 
frontiers of security, through progress. 

At Rheem we are proud to play a part in this progress and 
proud, too, of the record of dependability we have established 
in research, engineering and production. Low per-unit cost 
and on-time completion schedules are routine at Rheem. 

Rheem ’s integrated Government Products facilities are presently 
in quality development and production on air frames, missile 
and jet-engine components, airborne ordnance, electronics 
and ordnance materiel. 



YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • government products division 


J, N.J. 



Burroughs 

BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Haydu Brothers ol New Jersey, Plainfield, New Jersey 


Six 

vital steps 
to lielp 
strengthen 
national 
defense 


By 1965: 


Electronics Output Will Double 


The electronics industry will more 
than double in the next decade from an 
annual dollar-volume of S9.5 billion to 
$20 billion, Don G. Mitchell, chairman 
and president of Sylvania Electric Prod- 
ucts, told the Joint Congressional Eco- 
nomic Committee studying the effects 
of automation and technological ad- 

Since 19-10, the industry has mush- 
roomed from an employe force of 70,- 
000 and a S500 million annual volume 
of business to employment of 700,000 
and the S9.5 billion business volume. 

Mitchell, and other industry spokes- 
men, were apprehensive over a future 
labor shortage, while labor representa- 
tives called for a series of new employe 
benefits to cushion the effects of dislo- 
cations and unemployment resulting 
from automation of industry. 

"I not only do not even remotely fear 
that mechanization, or automation, will 
cause unemployment, but I am con- 
cerned about the strong probability of a 
labor shortage in the years ahead unless 
the rate of mechanization is increased,” 
Mitchell declared. Pointing out that 
industrial employment increased from 
44 million to 10 million between 1947 
to 1954, he observed fliat "if produc- 
tion techniques had not progressed, 58 
million persons would have been re- 
quired to produce the goods and services 
actually demanded in 1954.” 

Robert C. Tait. president of Strom- 
bcrg-Carlson Co. and Senior Vice Presi- 
dent of General Dynamics Corp.. said 
he believed automation “may be a 
lifesaver at this particular time in our 
history when wc are facing a more rapid 
relative increase in total population over 


the next decade than in the work force, 
because the big increase in population 
during the next decade is taking place 
in the young and over-65 ages and not 
so much in the work force ages.” 

In the aircraft industry, Tait said 
the installation of expensive automation 
machinery in production probably 
would be economical because of high 
unit cost of some aircraft parts. Even 
though only 100 aircraft might be pro- 
duced, he suggested, this might repre- 
sent a $500 million volume of business. 

Walter P. Rcutlicr, president of the 
Congress of Industrial Organizations, 
estimated that automation would reduce 
the work week over the next decade to 
50 or 55 hours, probably 52. Tait esti- 
mated it would be cut to approximately 
55 hours. 

Rcutlicr called for government— and 
industry— sponsored retraining programs 
and re-location allowances for workers 
whose positions are replaced by ma- 
chines. reduction in the 65-year age for 
social security benefits, increased wages 
and reduced prices to build-up purchas- 
ing power and guaranteed annual wage 
plans for workers. 

To curb “irresponsible action,” Rcu- 
thcr said employers should be re- 
quired “to pay some of the social costs 
of policies which result m unemploy- 
ment. Consideration should be given 
as to whether the costs of helping work- 
ers adjust to the changes produced by 
automation should be home by society 
as a whole, or whether some means 
should be sought for employers to bear 
a share of the burden.” 

He maintained that “it is just as rea- 
sonable to expect the employer to pay 



Fairchild's Midget- Sub 

Midget submarine, shown on shakedown cruise in Long Island Sound with a company 
crew aboard, was designed and built by Fairchild Engine Division for the U. S. Navy. 
Ibis sub is intended to test harbor defenses but could also be the forerunner of midget 
submarines for use in close-in attacks on harbor instillations, shipping and underwater 
obstacles. Control system of sub resembles that of an airplane's with control from a single 
point using a single column and wheel. One man can handle the midget. Full comple- 
ment is a commander and four crewmen. A. T. Gregory, chief engineer, and Theodore 
Hammcn, assistant chief engineer, were responsible for design and production of the unique 
craft; William Rand, project engineer aud ex-submariner, was acting commander during 
the shakedown cruise. 
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work is practical, even on the smallest weldments. 
With these two units, you consistently turn out 


wolds, too — welds that help add sales appeal to 
your product. 

Whatever you weld, you're ahead with one or both 
of these low-priced P&H cost-cutters. Put them to work 
for you and watch productivity increase, costs drop. 
Order now from your nearby P&H distributor or write 
P6H Welding Division. Harnischfeger Corporation, 
4695 W. National Avenue, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 

f- ^SSS 1% f - ■ ^ ' 


fSH welding equipment is 


Id in Canada ty REGENT EQUIPMENT MANUFACTURING COMPANY 110.. 455 Kinj Street West • 


the cost of retraining, including the 
payment of wages during the retraining 
period, as it is that he should pay the 
cost of building the new plant or in- 
stalling the new equipment. When a 
plant is moved to a new locality ... the 
employer has a responsibility, not merely 
to retrain workers who wish to move 
with the plant, but also to bear at least 
part of their cost of moving and new 
housing. There arc just as much costs 
arising out of the employer’s business 
decision, as the business costs he now 
takes for granted." 


Four Airlines Receive 
Rapid Tax Write-Offs 

Four airlines have been awarded rapid 
tax amortization benefits for 80% of 
their new plane purchases by the Office 
of Defense Mobilization. 

The airlines and the amount certified 
for tax benefits are: National Airlines, 
$2.4 million; Northwest Airlines, S4.7 
million; American Airlines, S7.9 million, 
and Braniff Airways, S 19.3 million. 

Other aviation firms awarded certifi- 
cates for rapid write-off tax benefits for 
the period from Sept. 22 through Oet. 5 


Curtlss-Wrlght Corn., Wright Aeronautical 
Div., Wood-Ridge, X, J„ military aircraft 
engines, $524,613 certllied with 65% allowed. 

electronic products. $22,111 certified with 


certified with 65% allowed. 


certllied with 45% allowed. 


with 65% allowed. 




11.528 certified 


tronlc equipment, $13’.792 certified w 


fled with 76% allowed. 




s. $211,438 certified with 


components. $197,123 certified with 6t 
bom b* shelter. «*,«00^er”med^l^l00'% J ni- 

Uydra-Eleetrie. Burbank. Cntlt.. military 
aircraft parts. 54 ” 



Aviation-Electronics 

Davies magnetic tape equipment 
and systems for recording, reproducing, 
and analyzing data 


r 

STANDARD RECORDING S PLAYBACK HEADS 


Precision multi-track heads, shielded for negli- 
gible cross talk. Precision gap alignment for 
uniform time and phase reproduction among the 
various tracks. Encapsulated in thermosetting 
resin. Complete range available from 2 tracks on 
kf" tape, to 42 tracks on 2" tape — for use in data 
processing equipment, analog and digital work, 
telemetering, and automatic control. 

WRITE FOR BULLETIN S5-B 



RECORDERS- PORTABLE & LABORATORY 

Portable recorders, flight-proved to withstand 
extreme conditions, furnished as self-contained 

Laboratory recorders are available with complete 
reproducing systems as an integral unit. Both 
have a full range of speeds for direct recording or 
recording by FM, PWM, or digital pulse — -with 



WRITE FOR BULLETINS S4-D AND S4-E 


REPRODUCERS 

These unitized assemblies reproduce data from 
all Davies recorders with unparalleled accuracy. 

speed control servo, and playback amplifiers with 
power supply, for direct recorded, PWM, or 
digital signals; and a high stability discriminator, 
in addition, for FM carrier systems. Units are 
available individually or as a complete system. 
WRITE FOR BULLETIN 54-D 


- . nn 



AUTOMATIC WAVE ANALYZER 

This heterodyne type analyzer provides a com- 
plete fourier analysis (amplitude vs- frequency) 
of up to 14 inputs — all automatically. It is 
adaptable to any source supplying a repetitive 
signal in the range of 3 to 2000 cps to analyze 


□a 



^^^^^^^ 4705 Queensbury Road • Riverdale, Moryland^^^^^^H 
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Electra Design Finalized, Sent to Shops 


By David A. Andcrton 

Finalized drawings of the Lockheed 
Electra have been released to tooling, 
production shop and subcontractors, 
signalling the start of intense effort to 
meet the programmed first-flight date 
of Nov. 1. 1957. 

Approximately one year later (in late 
1958), Lockheed expl-cts to start de- 
liveries of the new turboprop transport 
to American Airlines and Eastern Air 
Lines, who bought a total of 75 
Kleetras. 

The finished configuration shows 
minor differences in appearance from 


the original design that won the design 
competition touched off by C. R. 
Smith, American Airlines president. 
Biggest change— a 1,300-sq. ft. wing, up 
100 sq. ft. from the earlier layout— 
was forced by a study of Eastern’s 
routes. Eighteen of the airline’s 88 
fields would have been barred to the 
original Electra because of runway 
length limitations: with the increased 
wing area, the plane can make the entire 
EAL system. 

Electra Economies 
Cruise and block speeds arc down 
about 2 or 3% as a result of the 


change, but payload-range performance, 
as well as takeoff, climb out and landing 
have been improved markedly. 

Lockheed’s persuasive sales arguments 
concentrate on an economical airplane 
with operational flexibility - for short or 
medium-range use. The four Allison 
501 turboprops will take a 20,600-lb. 
payload a distance of 2,500 statute 
miles. The airplane will be fast on 
turnaround and easy to maintain. Its 
structure will be designed around fail- 
safe principles. 

Passengers will ride in quiet, pres- 
surized cabins. The custom version will 
carry 66 (85 seats plus six available in 
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the lounge will be installed on the high- 
density version). Seats will be wider 
than those commonly available today, 
a Lockheed concession to the sedentary 
businessman who makes up such a large 
segment of airline revenue. Even in the 
coach setup, says the company, the 
center seat in the group of three will 
be the same width as those currently 
standard in the Convair. 

Interior Layout 

Cabin section of the cylindrical fuse- 
lage is a constant 128-in. inside diameter 
from the first row of seats to the next- 
to-the last row. The passenger-loading 
door is forward, with earry-on luggage 
storage adjacent and lavatories opposite. 
A rear door allows servicing of the 
galley (it may possibly become a second 
passenger entrance if there is enough 
customer demand). 

Forward of the entrance arc 14 seats 
in the custom version, 17 in the coach. 
The main cabin contains the remainder 
of the seats and a galley; the rear section 

Conversion from custom to coach is 
simply a matter of replacing chairs; the 
scat pitch of 38 inches remains con- 
stant for both plans. Custom seats arc 
20 in. wide between armrests, have an 


individual foldawav table and a foot- 
rest. Aisle width is 22 in. Coach scats 
arc 1 71 in. between armrests— except 
for the center of the three-group, which 
is 18 in.— and installed, leave an aisle 
of 17-in. width. 

Windows arc rectangular, and meas- 
ure 16 by IS iii. the larger dimension 

been lowered to improve the view down- 

C.abin pressure can be maintained at 
sea level up to an outside altitude of 
15,000 ft.; maximum pressure altitude 
is 8,000 ft. in the cabin at an outside 
height of 30.000 ft. 

Propeller tips clear the fuselage by 
three feet to reduce drumming on the 
skin; soundproofing further quiets the 
engine and prop noise. The exhaust 
should be quiet, because by the time 
the turbines have extracted power to 
turn the props and compressors, there 
is little energy left to make noise. 
Flight Deck 

Cockpit layout follows the standards 
established by the Society of Automotive 
Engineers committee. Normal crew is 
three, with the flight engineer seated 
between and slightly behind the pilot 
and co-pilot. There is a scat for an ob- 


server or check pilot behind the pilot. 

Plight kits can be stowed outboard of 
the crew seats, and storage for their 
coats, hats and luggage is also provided. 
There is full cabin headroom over the 
aisle on the flight deck. 

Autopilot and weather-avoidance ra- 
dar are to be standard on the Electra. 
Thermal de-icing of all leading edges 
and the air scoops are designed to 
handle "NACA heavy”, ice. NESA 
windshields arc standard. 

Control grouping on the pedestal is 
planned for efficiency to avoid possible 
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Early in June 1955 the twin-jet, four-place execu- 
tive airplane Paris, built by Morane-Saulnier of 
France with the type designation MS 760, started 
a demonstration tour of the United States and 
Canada under the sponsorship of the Beech Air- 
craft Corporation. 

In ninety days it carried a total of 1820 people, not 
including the pilots. It made 724 demonstration 
flights from a total of 38 different airports. 


The reaction of skilled jet pilots to both its flight 
and landing characteristics has been uniformly one 
of enthusiasm and pleasure. One top-level jet expert 
expressed it briefly, "Goshalmighty, what a Doll!” 
Beechcraft salutes the Morane-Saulnier designers 
and constructors for an outstanding achievement 
and a milestone in aeronautical progress — the 
MS 760 “PARIS”. 



This is the route of the 
"Paris" on Beechcraft's 
ninety-day nation-wide 
demonstration tour. 


It never required a revision of schedule or cancella- 
tion of a flight, in spite of an itinerary that was 
planned sixty days in advance. 


Its record of maintenance shows that less than 0.85 
man-hours of maintenance time was required per 
hour of flight time for this 410 miles-per-hour 


It never required a battery cart for starting the 
two jet engines, or even an overnight battery 
charge. 


New Electra Specs 

DIMENSIONS AND AREAS 



STRUCTURAL DATA 



confusion. For example, flap and land- 
ing gear controls, even though shaped 
differently, also are separated as far as 
they can be in the layout of the pedestal. 
The floor behind the pedestal is used 
to step on, not to house additional con- 
trols. 

The landing gear is designed to free- 
fall and lock over a wide range of flight 
attitudes. Retraction, which can not 
be done on the ground unless hydraulic 
power is applied, takes ten seconds, 
Landing gear is stressed to be used in 
flight for speed brakes. 

Propellers arc four-bladcd, reversible 
pitch with automatic feathering for 
takeoff. Power failure of the engine 
triggers a pitch increase in the prop 
mechanism; even without this, there 
is enough vertical tail— and power to 
move it— to handle the unsymmctrical 
conditions of full prop drag on one 
engine and power on the others. 

All flight controls are powered; com- 
plete dual system is used. 

At the root of the Electra detail de- 
sign is the principle of “fail-safe” 
structural design, fostered and encour- 
aged in a personal crusade by a few 
men in industry. Most of the credit for 
leading the crusade goes to Richard V. 
Rhode, of NACA’s executive staff. 

Basically, "fail-safe” structure means 


what the term says; it is an arrangement 
designed so that if one member fails, 
the rest of the component still carries 
the load. 

Lockheed structural designers came 
up with an unusual fuselage "fail-safe” 
scheme. The basic structure is the con- 
ventional layout of skin, stringer and 
rings, with the rings attached directly 
to the skin. Also attached to the skin 


is a sheet metal grid which effectively 
increases the area and reduces the stress 
wherever the skin is riveted or fastened. 
This grid accomplishes two tilings; it 
minimizes the chance of fatigue cracks 
by reducing the local stresses, and it 
serves as a series of crack stoppers if the 
fuselage should be punctured. 

Unique problems of the passenger 
door in the pressurized fuselage led to 
a unique solution. Lockheed wanted 
to get the appeal of an integral door 
that opened outward and over the 
entrance; but it is difficult to seal such 
a layout in a pressurized fuselage. Lock- 
heed’s solution was to provide a .pres- 
sure-tight door inside the main entrance 
door. The pressure door is located be- 
tween two structural bulkheads on 
either side of the main passenger en- 
trance and takes all the pressurization 
loads. The outside door takes only the 
local aerodynamic and inertia loads. 

Window frames arc laid out with 
large fillets; these, and the generally low 
level of operating stresses, round out lift 
of “fail-safe” principles in fuselage. 

In the wing, the box beam is of ma- 
chined and extruded shapes. Upper and 
lower surfaces are integrally stiffened; 
front and rear spars arc machined webs 
with external riveted stringers. Truss 
ribs support the structure. 

Each skin surface of the box beam is 
separated by a lap joint into panels of 
about 20 in.-chord. If a crack originates 
in one panel, and propagates completely 
across it to the joint— which serves as 
a crack-stopper— there is strength 
enough left in beam to assume load. 

Powerplants 

The Allison 501 turboprops are the 
commercial versions of the T56 now 
going into the Lockheed C-130. By 
the time the Electra gets into service. 
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Allison expects to show about a half- 
million hours of flight time on the 
T56, an invaluable preliminary to com- 
mercial operations. 

With 3,750 hp. available per engine 
at present, Allison and Lockheed are 
looking to advanced engine develop- 
ments to keep the Elcctra fresh. Struc- 
turally, the plane can take up to 4,500 
hp. per nacelle. Aerodynamically. the 
layout will operate efficiently with en- 
gines up to about 5,500 hp. 

Each 501 turboprop is housed in a 
nacelle which has been laid out by the 
area rule (AW Sept. 12, p. 12) to mini- 
mize interference drag rise. A power 
egg completes the nacelle forward of 
the firewall (it can be pulled off by 
making the usual disconnects of fittings 
and removing four mount bolts). Air 
inlet is over the spinner to avoid foreign 
object damage during ground running, 
takeoff or landing. 

Hinged panels forward of the fire- 
wall open upward for engine access 
during line maintenance. Panels can be 
removed at hinges if necessary. 

Final selection of the propeller has 
yet to be made; the choice is between 
a Curtiss-Wright turboclcctric and an 
Aeroproducts unit. 

The exhaust of the 501 is dumped 
just downstream of the trailing edge, 
a change from the earlier layouts which 


exhausted a few inches upstream, in 
order to avoid blasting the hot air on 
the flaps. 

Fuel load of 5,250 gallons is carried 
in four integral cells, fueled from a 
single-point center at the lower aft aid 
of number three nacelle. Standard over- 
wing refueling facilities are provided for 
airport use where the single-point sys- 
tem is not available. 

Maintenance 

Most of the airplane services — air 
conditioning, electrical, pneumatic and 
hydraulic systems— are "centralized” in 
bays under the floor. All equipment in 
these compartments is reached through 
inward-opening doors. The inside of 
the bay is lighted and painted white for 
high reflectivity. Airline experience has 


been the guide for design of these 

Lockheed says that servicing of the 
Electra will take 12 minutes at enroute 
stops: complete turnarounds will take 
20 minutes. Spacing of the servicing 
points accounts for these short times. 
Performance 

Finalized performance figures for the 
Electra, based on the new wing of 
1,300 sq. ft. area, haven't completely 
shaken down. Brochure figures dated 
Oct. 1 were superseded by the wing 
area change which was made just a few 
hours before the start of the recent 
International Air Transport Association 
meeting in New York (AW Oct. 24. 
p. 10S). 

Lockheed gives the cruising speed of 
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FOR SPATIAL REFERENCE 


Gyros 


BY 


eenleafj 


QUALITY ABOVE ALL! 


Two Degree of Freedom Gyro Unit 



2. GYRO OPERATIONAL DATA 


3. PICK OFF DATA 

-o. Type — Potentiometer 
•b. linearity— 0.3% 

*c Resolution — .25 3 
*d. Resistance— 5000 ohms 
e. Excitation— 5 Volts D.C. 
t. Dead Space— 2’ Maximum 

4, CAGING MECHANISM 

•a. Electrical Uncaging 28 Volts D.C. 
*b. Mechanical Caging 


The Greenleaf Line of Gyros and associated devices is 
being steadily expanded. It now includes a wide selection 
of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros. 


eenleafj 


e.xumkiii.v, . iievelopmiat • phoihvtio.n 

MANUFACTURIN G COMPANY 

Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 



"Bogey 
at 6,000 
miles!" 


Sure, six thousand miles is beyond the 
range of today’s radar equipment. But ra- 
dar has been so highly developed since the 
end of World War II that who’s to say how 
long it'll be until we’re thinking in terms of 
thousands of miles ... or more? 


We’re proud of the part we play in produc- 
ing the world’s most sensitive radar sets. 
Granted, it’s a small part — many small parts 
—but our team of precision engineers, tool- 
makers and machinists makes certain that 
If We Ship It . . . It’s Right! We work with 
practically every major builder of radar 
equipment— supplying the mounts on 
which the scanners turn, twist and probe. 
We’re confident, too, that in the future, 
we’ll continue to furnish component parts 
that will enable us to spot bogeys 'way out 
there— yes, even 6,000 miles away! For a 
book on our company— its facilities, its 
people and accomplishments— just write 
to: The Steel Products Engineering Com: 
pany, Springfield, Ohio, and ask for our 
new Plant Brochure. 


the Electra as 410 mph. and says the 
plane can take a full payload and fuel 
for a 1,850-mi. flight against a 50-mpli. 
headwind off an airport rumvav only 
4,850 ft. long. 

With the old wing, the Electra 
could climb to 25,000 ft. in 241 min.; 
the 1,300-sq. ft. surface should reduce 
that time by a noticeable margin. 

Lockheed is aiming at a production 
rate of 11 Electras per month when 
the line begins rolling in the Burbank 
plant. Right now, the first space lay- 
outs of the factory are being made, and 
tooling is scheduled to start before the 
end of the year. First parts for the now 
plane arc scheduled for earlv spring. 

Meanwhile, Lockheed has worked 
out a unique subcontract scheme with 
four aircraft firms to detail and build 
Electra components. Instead of being 
handed drawings complete to the last 
rivet and being forced to produce com- 
ponents to an unfamiliar design, Lock- 
heed subcontractors will get master lay- 
outs. From these, they will detail their 
own operational practice into the final 
fabrication of the units. 

Menasco Manufacturing Co. will 
turn out landing gears; Northrop Air- 
craft. Inc., will produce the tail; Rohr 
Aircraft Corp. will fabricate the com- 
plete posverplant package; Tcmco Air- 
craft Corp. will produce wing flaps and 
ailerons. 

Thus far, Lockheed reports the Elec- 
tra project is progressing "on schedule." 
The firm looks to continued production 
of the new transport through a life as 
long or longer than that of the Constel- 
lation series, which is now in its second 
decade. 


Transparent Coating 
To Prevent Fogging 

Sierracotc, a new electrically conduc- 
tive transparent coating, is designed to 
present fogging on the inner surface of 
aircraft windows made of glass and poly- 
ester plastics such as Sierracin 611. At 
the same time, it reflects up to 75% of 
solar infrared rays. 

Presently being evaluated on several 
militarv aircraft, including the Convair 
F-102A and the Douglas RB-66, the 
electrically heated Sierracotc system is 
said to be much lighter than the sys- 
tems that are currently used in hot air 
installations. 

Sierracin Coq>., which manufactures 
the product, says this is the first time 
heatable coatings for aircraft wind- 
shields and canopies have been adapted 

Visible light transmission of polyester 
sheets coated with Sierracotc is about 
60-70%. 

This figure compares with 90% for 
uncoated polyester. 

The material does not work satisfac- 
torily with acrylic plastics at present, 
says Sierracin, because of inadequate ad- 

Power requirements for installations 
now being evaluated range from 0.5 to 
2 watts/sq. in., with resistances ranging 
from five to 20 ohms. 

Limited production of Sierracotc is 
presently under way and the coating 
material is available in sizes up to 
30x4S in. from Sierracin Corp.. 1121 
Isabel St., Burbank, Calif 
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NOW SPAR HAS A PARTNER 



PRECISION APPROACH PLUS SURVEILLANCE 
IN THE CRUCIAL AREA 



Ingenious, portable SPAR already enjoys world acclaim as the 
most extraordinary system yet devised for air traffic control and safety. 

Now SPAR has a partner — SPAR-S. 

SPAR-S combines its Surveillance capability with the tested and 
proven accuracy and ease of operation of SPAR’s Precision Approuch. 

SPAR-S is comparable — and often superior — to more complex 
and cumbersome types of radar equipment. And it costs about one- 
fifth as much! The rugged reliability and pin-point accuracy of 
SPAR-S cuts down the hazards of heavy traffic and foul weather in 
crucial terminal areas. Light in weight, easy to transport, simple to set 
up and operate — SPAR-S reduces the requirements of trained man- 
power to a minimum. 

No wonder the Air Force, Navy, European governments and 
airport managements are so vitally interested in this revolutionary 
concept of air safety. 


LABORATORY FOR ELECTRONICS, INC. 

75 PITTS STREET • BOSTON 14 * MASS, 
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Missile Engineering 


Russian Approves U. S. Satellite 
But Says He Can Build Better One 


A leading Russian scientist has ap- 
proved published U.S. plans for build- 
ing an artificial earth satellite (AW 
Oet. 10, p. 7) but suggests that his 
country will be prepared to launch a 
bigger and better "cosmic ball" soon 
afterwards. 

Writing in a semi-monthly Moscow 
Journal, Professor Kirill Stanyukovieh of 
Ihc USSR Academy of Sciences Com- 
mission on Inter-Planetary Communi- 
cation, reports that Russian engineers 
"believe it is possible to build larger 
satellites than those now being dis- 
cussed in the Western press.” He adds: 
"There is every reason to hope that- 
thc Soviet earth satellite project will be 
realized in the not so distant future.” 
Stanyukovieh Approves 
Ilis article in the political journal, 
the "News," said that the present level 
of automatic and renrote control engi- 
neering makes “entirely practical” the 
American idea of a composite, two-stage 
rocket which can climb to a height of 
250 miles, come to a stop at its maxi- 
mum altitude and, at this precise mo- 
ment. explode from its side an 1 8-inch- 
diametcr satellite having an initial ve- 
locity of about five miles per second. 

This sphere would be equipped with 
apparatus for measuring cosmic radi- 
ation. solar radiation and intensity 
of the ferro-inagnetic field, recording 
various phenomena in the underlying 
strata of the earth's atmosphere and 
transmitting the data to the earth. 

The Soviet doctor of technical 
sciences observed that such a satellite 
can be given an initial speed of five 
miles per second in two ways: 

“A three-stage rocket, the satellite 
being the third stage, could be con- 


Navy anti Small Business 

Navy contracts awarded to small busi- 
ness firms totalled S750.100.000 for 
Fiscal 1955. 

This represented 73.8% of procure- 
ments determined to have been within 
the small business production potential. 
For the vear. Navy purchasing totalled 
S8.821.747.000. 

Navy reports that in the last six vears 
small business firms secured S6.740,- 
000.000 of the $32,958,000,000 spent. 

share of !o.-*% of the contracts awarded 
during the period. 


strnctcd. But this is extremely com- 
plicated. 

"The simpler way is to shoot out the 
cosmic ball with an explosion which will 
at the same time break up the remainder 
of the rocket and make its dissipation 
more probable. 

"Calculations show that in order to 
obtain such a speed with the use of the 
powerful explosives T.N.T. or hexogen, 
the weight of explosive has to be ten 
times that of the body to be ejected. 
What is known as a directed explosion, 
in which the energy is used in a par- 
ticular direction, may be employed. 

"It is, of course, difficult to say now 
which method scientists in different 
countries will choose. Both methods, 
it seems to me. arc valid.” 

Stanyukovich said that if the satellite 
describes a meridional course from pole 
to pole (it can be made to follow any 
course desired), it will travel the total 
length of the meridian, or about 25.- 
000 miles, in 90 minutes. It will thus 
revolve about the earth 16 times every 
24 hours. 

Spiral Towards Earth 

"At 250 miles altitude the density of 
Ihc air is insignificant. Still, air resist- 
ance will gradually slow down the 
satellite and make it lose altitude. In 
the course of scores and hundreds of 
orbits it will gradually spiral down to- 
wards the earth. 

“What would happen next to a 
satellite of this kind? Would it reach 
the earth? Would it represent a danger 
to life or buildings on our planet? 

"Numerous observations of mete- 
orites. which enter the earth’s atmos- 
phere trawling at a speed of from six 
to 45 miles per second, show that the 
fastest become incandescent at a height 
ot not more than 80 miles. Slow mete- 
orites become incandescent at a height 
of less than 60 miles. 

"At high altitudes the bombardment 
of meteorites by air particles is insignifi- 
cant because of the low densitv of the 
air. For this reason there is no inten- 
sive radiation that might produce a 
noticeable incandescence. 

“That is why the altitude chosen for 
the satellite is more than 125 miles, 
where the rarefied atmosphere will not 
heat it up. But since, in the course of 
its spiral movement towards the earth, 
the density of the air will increase, the 
satellite will, at a height of about 60 
miles, dissipate like a meteor. 

“It will probablv be possible to ob- 
serve this with the naked eye.” 
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Now! 

Power without problems 


This revolutionary a-« generator is cooled and lubricated by 
engine oil . . . has no brushes, slip rings, commutator or grease- 
lubricated bearings . . . gives superior performance. 

Westinghouse research in the field of semiconductors produced 
the high-temperature silicon diodes that are the key to the operation 
of this new generator. A-c power generated in the exciter armature 
is fed into the silicon rectifiers mounted on the generator shaft. The 
resulting d-c output supplies the main rotating d-c field. 

Without brushes, aviation gas turbine engine oil can cool and 
lubricate the generator. Oil is pumped through the generator shaft, 
through tubes in the frame casting, and is used in the hydraulic 
constant-speed drive. All heat picked up by the oil is dissipated in the 
engine oil cooler. The generator operates safely with engine oil at 
temperatures up to 300 degrees Fahrenheit. All the usual generator 
trouble spots are eliminated — no brushes or commutating parts to 
wear, bearing lubricant is continuously replaced. 

This is the first generator that is completely integrated with its 
drive, with the engine oil cooling system and with the balance of the 
electrical system. It is completely enclosed: there are no air tubes or 
ducts to occupy space and clutter up the airframe; all external oil 
seals arc static and there is no overboard drainage of oil. No addi- 
tional plumbing is required because the extension of the engine oil 
lubricating system is all internal. Now — aircraft altitude and speed 
will no longer be limited by the electrical system— a big step toward 
helping you bring tomorrow’s aircraft . . . one step closer. mmom-b 


THE WESTINGHOUSE AVIATION FAMILY 
Jet Propulsion • Airborne Systems Components • Wind Tunnels 
Airborne Electronics • Airport Lighting • Ground Electronics 
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Avionic Tadic 


Sharpens USAF Eye for Air-to-Air Kills 

By Philip J. Klata 

Culver City, Calif.-A USAF inter- 
ceptor's kill probability against an en- 
emy bomber has been greatly increased 
(possibly by a factor of up to 10) by 
a recent innovation in aerial tactics 
known as “lead collision course inter- 
ception.” The tactic enables an inter- 
ceptor to attack a bomber from its 
most vulnerable broadside position, 
while remaining outside the bomber’s 
deadly cone of tail turret fire. 

The new technique, sometimes re- 
ferred to as ■'thunderbolt geometry.” is 
now in operational use in all Air De- 
fense Command interceptors. It has 
been made possible by the mass lethal 
power of aerial rockets in combination 
with radar-directed fire control systems 
developed and built at the Hughes Air- 
craft plant here. 

Lead collision course tactics replace 
the long-used lead-pursuit attack em- 
ployed by gun-equipped fighters. An 
adaptation of the new technique will 
be used when air-to-air missiles, such 
as the Hughes Falcon (GAR-1), come 
into operational use in the near future 
(AW Oct. 17, p. 14). 

Rifle vs. Shotgun 
The old curvc-of-pursuit tactic is re- 
quired for a machine-gun equipped 
fighter which must generally lay in a 
“lot of lead” to bring down a bomber. 
This is even more true today than in 
World War II because of the rugged 
construction of jet bombers. 


NEW “lead collision” attack (right) makes 
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To do this, the gun-equipped inter- 
■cptor must maintain itself in firing po- 
sition for an extended period of time 
to allow the accumulated build-up of 
damage to reach lethal proportions. 

This means that the interceptor must 
either make a head-on attack (which 
is extremely difficult to execute and 
gives only a brief firing interval) or 
fly a lead-pursuit curve, always pointing 
ahead of the bomber. This maneuver 
brings the interceptor curling in on 
the bomber's tail where it is subject to 
tail turret fire over an extended period 
(see sketch). 

Even when the interceptor shoots 
I explosive cannon shells, it is essentially 

firing a high-speed rifle. 

However, the postwar development 
of explosive aerial rockets, which can 
be fired in a single salvo, has given the 
interceptor a shotgun blast with each 
"pellet” packing a lethal punch. (The 
F-S6D carries 24 rockets, the F-94C 48 
and the F-89D 104). 

Broadside Attacks Possible 

The rocket-equipped interceptor 
needs to be brought into correct firing 
position only for a brief instant, which 
increases the feasibility of making broad- 
side attacks on a bomher. This not only 
gives the interceptor a much larger area 
at which to shoot but also keeps it 
out of the bomber's defended tail cone. 

Ibis in itself raises new problems, 
however, because it requires consider- 
able piloting skill (and luck) to estimate 
and execute the proper maneuvers to 
bring an interceptor into a broadside 
firing position against a speedv bomber. 

During World War II. the Germans 
effectively deployed rockets against our 
B-17 formations in broadside attacks by 
flying large numbers of Mc-262s side- 
bv-sidc in order to fire a sort of super- 
barrage. This technique today is con- 
sidered wasteful and probably would 
be much less effective against the widely 
dispersed bomber formations now cm- 


Avionics Needed 

When the theoreticians first came 
up with the idea of a lead-collision at- 
tack around 1949. they were not at all 
sure that it could be made to work. 
(The tactic is called “lead collision” 
rather than “collision” course because 
the rockets travel faster than the inter- 
ceptor. making the point of rocket- 
bomber collision several hundred yards 
ahead of the interceptor.) 

One critical problem, for example, 
was timing. If the interceptor fired 
its barrage of rockets a split second too 
soon, or too late, they would miss the 
bomber completely, and the interceptor 
would have expended all its fire power. 

This critical timing, as well as the 
problem of determining the proper 
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course to fly the interceptor into the 
proper position, was not something that 
could be left to the frailities of human 
judgment. It had to be done auto- 

Fortunatcly, Hughes Aircraft already 
had developed a fire control system for 
gun-firing interceptors which had the 
necessary basic ingredients for a lead- 
collision attack. It had a radar which 
could pick up a target 10-15 miles 
away and lock onto it. As the radar 
tracked the target, it supplied data on 
the bomber's range, position and rate 
of movement (by means of rate gyros 
on the antenna) to a computer which 
calculated a curve-of-pnrsuit course for 
the pilot. Target position and inter- 
ceptor steering information from the 
computer was displayed on a radar 

During 1950-51. an experimental 
Hughes system modified to compute 
a lead-collision intercept course was suc- 
cessfully flight tested, and the principle 
was proven. Bv early 1954, the Air De- 
fense Command had aircraft equipped 
with rocket fire control systems and 
began to switch from conventional gun- 
nery to rocketry. 


Typical Mission 

Here is how the Hughes system oper- 
ates in an F-86D (similar systems are 
used in the F-94C and F-89D. but 
they carry a radar operator aboard): 

As soon as the pilot becomes air- 
borne. the ground-controlled intercept 
(CCI) ojjcrator gives him voice-radio 
instructions on the heading and altitude 
which will bring him into the vicinity 
of the target. 

Meanwhile, the Hughes radar is scan- 
ning the skies, looking for the target. 
Inside the cockpit, the pilot scrutinizes 
his radar scope. An illuminated line 
is sweeping back and forth across the 
scope in synchronism with the anten- 
na’s scanning. 

When a target blip appears on the 
scope, its horizontal position relative 
to the center of the scope indicates its 
azimuth position relative to the inter- 
ceptor's present heading. The target 
blip’s vertical height on the scope shows 
its range (see photos above). 

A vertical and horizontal scale along 
the edge of the scope show range and 
position in miles and degrees, respec- 
tively. An artificial horizon presenta- 


tion also is shown on the scope to let 
the pilot know his plane’s pitch and 
bank attitude. 

Once the radar has picked up the 
target, the pilot takes hold of a small 
pistol-grip controller and positions the 
antenna until the vertical illuminated 
line on the scope is superimposed on 
the target blip. When he releases the 
controller, the radar antenna locks onto 
the target and proceeds to track it. 

At the same time, the radar scope 
display changes to show steering signals 
for the pilot. All he needs to do to 
fly the proper lead collision course on 
the target is to maintain a small white 
steering dot centered in a reference 
circle (see sketch above right). 

The position of the dot on the scope 
is controlled by the system computer. 
If the dot is to the right and above the 
reference circle, the pilot banks right 
and pulls back on the stick until the 
steering dot enters the reference circle. 
He then maneuvers to keep the dot 
within the circle. 

Twenty Seconds to Go 

When the interceptor is approxi- 
mately 20 seconds away from the point 
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3-GYRO STABLE PLATFORM’ 


NO GIMBAL LOCK. Func tions through loops, rolls, turns 
in 360° rotation about any aircraft axis without encounter- 
ing giinhal lock ... at rates that meet performance require- 
ments of highly maneuverable aircraft. 

UNPARALLELED ACCURACY/WEIGHT RELATION. Weighs 
28 lbs. . . . occupies only ]/> cubic foot of space. Azimuth 
drift rate** is 1° per hour max.; vertical drift rate** is 2° per 
hour max.; threshold of vertical sensors** is ±3' of arc. 

*" I allies based on more than 2000 hours of performance testing. 
VERSATILE IN APPLICATION. As master reference, the 
Bcndix 3-Gyro Stable Platform can replace all vertical and 
directional gyros used for such functions as indication, auto 
pilot control, fire control, radar stabilization, navigation, 
etc. It can he used as either free or slaved platform, but 
normally is slaved to vertical. 

• Total power requirement only 85 watts • Operable to 
performance specs within 2 minutes after power is applied 


• Designed for simple, speedy maintenance • Equally 
applicable to lighters, transports and missiles. 


For complete information on the Bcndix Stable Platform, 
write ECLIPSE-PIONEER DIVISION, I1ENDIX AVIATION- 
CORPORATION, TETERBOItO, NEW JERSEY. 




of firing, the diameter of the reference 
circle begins to diminish in size. The 
pilot continues to fly to keep the steer- 
ing dot centered. Approximately 15 
seconds later, if the pilot has done an 
acceptable tracking job and the com- 
puter detennincs that the attack is 
likclv to be successful, it flashes a suit- 
able indication on the radar scope. 

The pilot then squeezes the trigger 
on his control stick, which “arms” the 
system, but does not fire the rockets. 
The Hughes system initiates the signal 
which lowers the rocket pod. Then, 
when the interceptor is in the correct 
firing position, the Hughes system fires 
the rockets in a ripple pattern. 

As soon as the rockets have been 
fired, the reference signal and steering 
dot disappear, and a large “X” appears 
on the radar scope (sec sketch, p. 36), 

The Hughes radar then can be used 
for ground-mapping and navigation pur- 
poses during the interceptor’s return 
to base. The pilot may never have 
seen the target. 

F-86Ds are now being equipped with 
a device which makes the Hughes sys- 
tem more fully automatic. It is called 
"control system tie in,” or CSTI for 

With CSTI, the computer output- 
in addition to being displayed on the 
radar scope— is fed to the plane's con- 
trol surface actuators. This causes the 
interceptor to be automatically ma- 
neuvered onto the required lead col- 
lision course, keeping the steering dot 
automatically centered in the reference 
circle on the scope. In CSTl-equipped 
interceptors, the pilot merely monitors 
the scope presentation after lock-on. 
Falcon-Firing Interceptor 

The CSTI-cquippcd F-86D is a fore- 
runner of the early versions of the 
Convair F-102A which will be equipped 
with a new Hughes system, now in pro- 
duction, designed to shoot Falcon air- 
to-air missiles, as well as rockets. 

In one sense, the use of guided mis- 
siles eases the accuracy requirements 


REVERE 


FLOAT 

SWITCHES 


Simpler in design . . . 



surer in action 


Weight only 0.062 lbs. . . . only one moving 
part ... no mechanical linkages . . . her- 
metically sealed elements for long life . . . 
that's the quick story of this new Revere 
F-8300 fuel tank float switch. 

Heart of the switch is the Revere sealed- 
in-glass, magnetically actuated Glaswitch®, 
potted in an aluminum tube. Around this 
stem is the float, molded of a new light- 
weight, non-absorbing, closed-cell material. 
Buried in the float are permanent magnets 
which actuate the switch. 

The unit is vibration-proof, slosh-proof, 
and will operate accurately at any angle 
from vertical to 45 deg., at temperatures 
from —65 to 160 deg. F. Single pole, single 
throw, its rating is 0.5 amp. at 28 volts d.c., 
100,000 cycles minimum life. Conforms to 
MIL specifications. 

This is just one of many float switches, flow 
switches, fuel indicating switches, fuel flow 
transmitters and similar fuel system control 
devices designed and manufactured by 
Revere Corporation of America for leading 

once gladly offered. 
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BABY TENDER 
for 4 tons of 
THUNDERBOLTS 


Opportunity 

for 

Qualified 

Engineers 

Would you like to work where 
the future is as long and bright 
as the future of the aircraft 
industry? Where vacation and 
retirement benefits are among 
the most liberal in the industry? 
Where the employees share in 
the profits of the Company? 

If you are qualified for one or 
the jobs listed below, you owe 
it to yourself to talk with the 
people at Cleveland Pneumatic 
... a 60-year-old company 
managed by men with vision 
and enthusiasm. 


The "baby” in this case is a jet engine for an Air Force fighter 
— 8,000 pounds of super- precise, highly adjusted mechanism that 
must be lifted from the ground and carefully "threaded” into the 
needle’s eye of the fighter fuselage. 

Or the baby may be an x-thousand-pound super bomb that is lifted, 
transported, then hoisted into the bay of an interglobal bomber. 

For jobs like these, Cleveland Pneumatic is designing, engineer- 
ing, and building a variety of special ground-handling equipment. 
The experience we have in hydraulics, pneumatics, and actuating 
mechanisms is being used successfully on all this giant equipment. 

If you have problems that involve moving, hoisting and juggling 
unusual sizes and shapes, and if ordinary methods haven’t solved 
them, let our Special Devices Division work on them. 

Because each of these problems requires its own custom-design 
solution, no literature is available. But we’ll welcome your inquiries. 


Cleveland Pneumatic 

CUVII.HD i. OHIO | 



AIRCRAFT GROUND HANDLING EQUIPMENT 


JOBS 

are now open 

for 

• Stress Analysts 

• Design Engineers 

and 

• Design Draftsmen 


Send resume stating education, 
experience, and salary 
requirements to: 

Industrial Relations Department 
Cleveland Pneumatic Tool Co. 
3781 E. 77*!>St. • Cleveland 5, Ohio 


now imposed on positioning a rocket- 
firing interceptor relative to the bomber 
under attack. 

The missile has its own radar-directed 
guidance system which enables it to 
home on the bomber even against a 

However, the use of Falcons imposes 
some additional complexity in the new 
Hughes system. 

Prior to launching the Falcon, the 
system must initiate and control a whole 
sequence of events within the missile. 

For example, the Falcon's gyros must 
be brought up to speed, its radar must 
be locked on the correct target, and, 
finally, its rocket motor must be started 
at the instant of launching. 

In return for this added system com- 
plexity, the Falcon-firing interceptor 
gains a big tactical advantage. For ex- 
ample, the missile can be launched 
while the interceptor is well bevond 
reach of the bomber’s defense. In ad- 
dition, the Falcon can be launched 
while the interceptor is still far below 
the bomber’s altitude. 

Fully Automatic Interceptor 
Later versions of the Convair F-102 
will be truly automatic interceptors. 
They will be equipped with a very ad- 
vanced fire control system, now be- 
lieved to be nearing pilot production 
at Hughes Aircraft. The combination 
of the automatic interceptor and its 
guided missiles might be viewed as a 
two-stage, pilot-carrying missile, with 
the aircraft itself forming the first stage. 

The advanced system was first re- 
vealed by Aviation Week more than 
two years ago (May 25, 1955, p. 15). 

When this advanced interceptor is 
scrambled, it will go under automatic 
control of ground stations as soon as 
it becomes airborne. Information on 
attacking bombers (picked up In- 
ground radars) will be fed to digital 
computers, which will automaticailv 
calculate the optimum intercept flight 
paths for individual planes or groups 
of interceptors. 

Instead of relaying this information 
to interceptor pilots over voice radio 
channels, it will be transmitted to in- 
dividual aircraft bv means of a pulse- 
codec! "data link." In the interceptor, 
the data link signals will be fed to the 
airplane's various control surface actu- 

This will enable ground stations to 
automatically vector the interceptor 
into the vicinity of the enemy, where 
its airborne fire control svstem can 
take over. At that point, each inter- 
ceptor cuts free from ground control 
and becomes a free agent. 

When the interceptor has completed 
its attack, it may return to data link 
control. Ground stations then can 
navigate the interceptor back to its base 
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Ex-Cell-O’s facilities include laboratory control of materials, design and 
process engineering, machining of all materials, complete quality control 
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For information or a quotation, write or phone the Precision Products 
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for an automatic instrument approach, 
flare-out and maybe even a fully au- 
tomatic touch-down. 

Critics, Not Actors 

The USAF, in describing the role 
played by its pilots in the present-day 
semi-automatic interceptor aircraft 

"Wien the trigger is pulled, the 
men in the plane sit back as 'critics' 
rather than ‘actors' in the drama, while 
the electronic (fire control) system actu- 
ally decides the release time for the 

In the Air Force interceptor of the 
very near future, the pilot will become 
solely a monitor of his avionics equip- 
ment for almost the full duration of 
the mission. 

However, the supersonic creations of 
man's mind and his hands arc fast ex- 
ceeding human capability to engage 
these weapons in aerial combat. When 
this time comes, the pilots will remain 
on the ground, and avionics will bike 
over completely. 
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► New Name for Hughes?— Qualified 
observers predict that it is only a 
matter of time before Hughes Aircraft 
Co. changes its name to reflect the fact 
that it is now primarily an electronics 
manufacturer. 

► Antenna Selection Made Easy— A new 
rotary slide-rule which simplifies an- 
tenna design and application calcula- 
tions is now available free of charge 
from Gabriel Electronics. Scales pro- 
vide direct conversion between fre- 
quency and wavelength in both centi- 
meters and inches: relation of power 
gain and db. gain; relationship of wave- 
length. gain and beam width to an- 
tenna reflector diameter. Write A. 
Murphy. Gabriel Electronics Div., 
Needham Heights. Mass. 

► Aero Communications Symposium— 
The first Aeronautical Communications 
Symposium, covering both civil and 
military ground-to-ground and ground- 
to-air communications, will be held 
Nov. 21-22 at Utica. N. Y. The sym- 
posium is sponsored by the IRE's 
professional group on communications 
systems. 

► Airborne Digital Computers in Pro- 
duction— Hughes Aircraft Co., which 
pioneered the development of airborne 
digital computers, is now producing a 
model scheduled for use in its ad- 
vanced interceptor fire control system 
for the F-102A. 



AVIATION 


(, October 31, 1955 




Balance out the continuing use-cost of ground heating 
facilities with its attendant consumption of time and 
manpower against the one-time cost of the UAP COLD 
WEATHER OIL SYSTEM installation. 

The UAP COLD WEATHER OIL SYSTEM is de- 
signed to furnish fluid engine oi] after cold-soak at 
— 65°F. without the application of external heat. This 
initial oil supply is then utilized after engine heat-up 
to thaw out the make-up oil in the tank outside of the 
hopper. Oxidation of the oil (sludging) is minimized 


by the system’s deaerating features. 

The system is for retrofit on most of the dry sump 
engines in use at the present time and is in every day serv- 
ice on more than 300 single and multi-engined planes. 

Used in conjunction with UAP COLD WEATHER 
OIL SYSTEMS at temperatures lower than -30°F. is 
the UAP HOT FUEL PRIME SYSTEM which insures 
safe, reliable engine starts in 3 minutes or less. Both 
systems remain installed but inoperative during warm 
weather flying. 


For prompt quotes on UAP COLD WEATHER OIL SYSTEMS cost and 
delivery factors on existing designs, please send detailed dimensional draw- 
ings of your oil tank to UAP Engineering, Dayton, Ohio. For descriptive 
literature covering both systems please contact any of the UAP Contractual 
Engineering offices listed. 

Dayton, Ohio— Michigan 3841 North Hollywood, Calif.— STanley 7-7423 

New York— Murry Hill 7-1283 Montreal, Canada— ELwood 4131 
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One-Run, Throw- 
Ordered by AF, 

By George L. Christian 

Toledo— One-Run, throw-away spark 
plugs arc here to stay, industry and 
government representatives were told at 
this year's Champion Aircraft Spark 
Plug and Ignition Conference. 

U. S. Air Force representatives re- 
ported that the one-run, throw-away 
plugs, which Champion lias delivered 
to Wcstover AFB for use on a fleet of 
20 Boeing KC-97 tankers, appear to 
work as well as the standard Rl I 5 units 
formerly installed. Individual sets have- 
run up to 35 hr. on the Pratt & 
Whitney R4360 engines without un- 
scheduled removals. 

These plugs now cost 15% less than 
standard units. If they can be put 
into volume production. Champion 
claims the cost can be cut much lower. 

The airlines are interested in the less 
expensive (some called it "de-glain- 
orized") plug, mainly because of in- 
dications that it is built well enough 
to be reconditioned and used for more 
than one run. United Air Lines. Trans 
World and American each spend more 
than $200,000 a year on new spark 
plugs. Wright Aeronautical and Pratt 
& Whitney Aircraft, also, arc evaluat- 
ing these plugs. 

Air Force Impetus 

Development of the spark plug 
followed an Air Force request for a 
unit inexpensive enough to be dis- 
carded after one run. This would elim- 
inate the cost and problems involved in 
reconditioning and inspecting thousands 
of plugs a year. 

Here is how Champion “dc-glam- 
orized” the plug to make it less ex- 
pensive: 

• Barrel is made of 2-in. hexagonal 
stock instead of 1-in. round, reducing 
machining time and cost. 

• Insulator inside surface glazing has 
been eliminated, reducing manufactur- 
ing rejects. Imperfect glazing has been 
a major cause of rejections. 

• Exterior plug is painted, rather than 
plated. This eliminates the hand labor 
formerly involved in masking plug parts 
that were not be lie plated. 

• Solid copper gasket was replaced with 
a three-fold copper unit, producing a 
35% cut in cost and a 50% saving in 
material. However, Air Force experi- 
enced some difficulty with the new 
gasket and Champion has temporarily 
gone back to the solid unit. 


Away Spark Plug 
Eyed by Airlines 

AC Spark Plug Division of General 
Motors also is developing a throw-away 
plus, but has not delivered any to the 


Jet Ignition 

B. F. Paris of Wright-Patterson AFB. 
in a paper on gas turbine ignition, de- 
scribed an igniter with a "constrained- 
type" gap. newly developed by Bendix- 
Scintilla. which promises to give more 
positive starts on jet engines. The spark 
fires along the plug's longitudinal axis 
toward the tip. thus tending to project 
itself into the combustion chamber and 
assure more positive firing. Present 
plugs fire radially between electrodes. 
The constrained or axial type plug has 
not yet been tried in actual service. 

Paris said ignition systems of the fu- 
ture must operate at temperatures rang- 
ing between 400-6001-'. Current operat- 
ing temperatures are 250-300F. 

Present ignition systems on most Air 
Force jets arc capacitance discharge 
types which produce high voltage dis- 
charge at the igniter. Disadvantages are 
flashover at the plug and cable failure; 
also, muscovite mica used in the stor- 
age capacitor is a critical material. 

So the Air Force has a program to 
develop a low tension exciter which will 
operate at 500F - and leads which will 
withstand 1.500F, Paris reported. 

At present, igniter life is about 150 
hr., although time varies considerably 
between engines. Main troubles are 
electrode burning and ceramic cracking 
due to the high thermal gradient pres- 
ent in combustion chambers. 

Current and future work on plugs 
emphasizes development of shunted sur- 
face units for low tension condenser 
discharge systems. So far. low tension 
systems have been held back by the lim- 
ited life of shunted surface plugs. Paris 
said. 

During the last year. Scintilla devel- 
oped a cuprous oxide coating on an 
aluminum oxide ceramic insulator, 
which can operate under extreme car- 
bon, fuel and water fouling conditions 
and increases sparkplug life. 
Manufacturing Review 

R. L. Anderson, aviation sen-ice man- 
ager for Champion, reported that his 
company has modified ground electrodes 
by broadening the tip and changing 
profile of the root to give 30% more 
crodablc material. Use of denser ce- 
ment between center electrode and in- 


sulator gives better heat transfer and a 
70-80F reduction in center electrode 
temperature. 

Continental Airlines reported having 
spark plug fouling problems on planes 
flying the southern segment of its routes, 
which do not exist in aircraft flying in 
the north. A Continental spokesman 
said: "If we switched the fleet around, 
the problem would still stay in Texas.” 

Trouble has been traced to sand and 
dust ingestion. Texaco said airborne 
sand (silicon dioxide) seemed to be the 
principal cause of aircraft plug fouling. 
Even a very small proportion of silicon 
combined with lead can be troublesome. 
It forms lead silicate, which becomes 
fluid at 1,4001-' and can splash onto a 
plug's electrodes, causing a dead short. 
Texas suggests changing plugs imme- 
diately after flying through dust concen- 
trations. 

Some W right turbo-compound oper- 
ators. including Eastern and KLM, arc- 
switching from Champion R103 plugs 
to AC285 fine wire units. Reason: the 
R103s foul, resulting in power loss at 
takeoff, 

EAL said it went to the AC plug be- 
cause analyzers showed no ignition pat- 
tern on the Champion plug during take- 
off. The switch was done simultaniously 
with other engine modifications includ- 
ing change from rigid to flexible fuel 
injection lines, and change in timing. 
The better condition of pistons and 
combustion chambers, therefore, may 
not be wholly attributable to the AC 
plug. 

EAL. PAA and KLM reported one or 
more cases of center electrode failures 
on the AC283. 

American, United and TW'A, all of 
whom operate turbo-compounds with 
Champion R103s, registered no com- 
plaint about the plug. 

The AC285 costs about twice as 
much as the Champion R103. 

On R2800s, United reported cutting 
aborted takeoffs 80% bv reducing plug 
life from 600 hr. to 400 hr. 

On Wright R3350DA turbo-com- 
pound engines. Champion R103 plugs 
sometimes have one ground electrode 
thinning out in service faster than the 
other three. It is believed that one- 
prong gets hotter than the others be- 
cause of uneven heat flow or localized 
heating caused by air flow in the com- 
bustion chamber.’ It was suggested that 
changing the engine's spark advance 
from 35 to 30 degrees at cruise would 
help alleviate this condition. 

To eliminate gas seepage in R103 
plugs. Champion is investigating two 
fixes: hot-locking the plug’s copper 
sleeve and applying silicone to inner and 
outer bore of the copper sleeve. 


AVIATION WEEK, October 31, 



NEW AVIATION PRODUCTS 


HERE’S HOW 
YOU CAH TELL 



what's ABNORMAL 


The Keystone 3-Position Indi- 
cator at present is being used on 
aircraft to report more than 60 oper- 
ating situations. Simple, easy to read, 
hermetically sealed, reliable, it will 
report any variable that can actuate 
a switch mechanism. 


Conforms to spec. MIL-I-6839, 
Landing Gear Position Indicator. 
Send coupon for complete infor- 




Differential Pressure Switch 

Differential pressure switch is ad- 
justed at neutral for normal condition 
between two systems operating at the 
same or different pressures. If unbal- 
ance occurs on either line, the AL-SSN 
dual-sensing switch can detect it. deter- 
mine the direction of the deviation and 
actuate a corrective feed-back action. 

The switch also actuates warning 
lights in aircraft equipped with two 
pump hydraulic systems. 

General Controls, Glendale, Calif. 

Flexible Gear Boxes 

Flexible, precision-made gear boxes 
have wide range of gear ratios from 4:1 
to 12.000:1. Available in Series 145 
and 1 67, weights range from 24 to 5 
oz. Scries 145 provides up to 150 
in.-oz. of torque: scries 167, 200 in.-oz. 

Gear boxes arc designed for mount- 
ing directly to small electric motors 
and also can be supplied with an input 
shaft. Applications include servo- 
mechanisms, computors, small actu- 
ators and electronic components. 

Precision ball bearings are used to 
provide high efficiency. Sealed, per- 


manently-lubricated bearings are used 
cn the output stage. The units also arc 
available in standard Bureau of 
Ordnance sizes 1 5 and 1 8. 

Southwestern Industries, 5880 Cen- 
tincla Avc., Los Angeles 45, Cahf. 

Stand Provides Multiple Power 

simulate any combination of aircraft 
electrical conditions, can be used to 
check relays, solenoid valves, radio and 
radar receivers and transmitters. 

A completely packaged unit, it pro- 
vides the following types of variable 
voltage: 5 to 32 v. d.c. with 200 amp. 
maximum: 60 cvclc from 0 to 135 v. 
with 20 amp. maximum; 95 to 135 v. 
with variable frequency from 3S0 to 
420 cycles. 

Industrial Engineering Corp., 525 
E. Woodbine, Louisville 8, Ky. 

Dual-Purpose Anti-Icing Valve 

Developed to control a jet engine 
anti-icing system, this hot air shutoff 
and pressure regulating salve is a self- 
regulating modified globe salve that 
withstands temperatures of over 
1.000F inlet and 500F ambient. 

The unit. Part Xo. 35-079, holds 
downstream pressure constant with 
inlet pressure varying over a wide range. 
Its secondary function is to act as a 
shutoff and check valve. It opens or 
closes by remote control of a solenoid 
operated bleed salve which Overrides 
the action of the pressure regulating 
pilot. 

Hydro-Aire, Inc., 3000 Winona 
Avc., Burbank, Calif. 
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Simplicity, light weight, efficiency 
and dependability are the reasons 
for this preference 

More and more leading air lines are equipping 
their ships with RCA’s new weather-mapping 
radar. Their choice has been based upon exhaus- 
tive comparisons. 

RCA’s AVQ-10 is the first airborne radar to use 
C-Band (5.6 cm) transmission, the wave length 
most suitable for "looking into" storms, yet having 
the least amount of scope clutter. It presents the 
pilot with an easily-interpreted display of storm 
conditions around him. In addition, it gives the 
pilot valuable ground-mapping information. 

In terms of time saving and increased passenger 
comfort, the RCA AVQ-10 weather radar is more 
and more becoming a "must” among air lines. 
With it, pilots can "see" into storm areas many miles 
ahead and pick non-turbulent paths between them, 
often making long and costly detours unnecessary. 
RCA is proud that these distinguished air lines have 
chosen the AVQ-10 to save time and increase pas- 
senger comfort. Every effort will be made to meet 
additional commitments occasioned by the great 
and growing demand for this equipment. To assure 
early installation, other air line and private opera- 
tors are invited to write immediately for further 
particulars on the RCA AVQ-10. Overseas cus- 
tomers should get in touch with the RCA Inter- 
national Division, 30 Rockefeller Plaza, New York 
City, or any RCA International Distributor. 


More and More Leading Air Lines 
are installing 

RCA’s New Weather Radar 




* 







How many riveting 
and welding ^ 
operations can 
you eliminate 
with 



p Section of Bondolite* floor panel 
(*T. M. Goodyear Aircraft Cor- 
poration) with inserted cargo 
' -down ring. 



■ Wing flap section made f 
Bondolite. Bend is reinf 
with Epon Adhesive VT. 




9 Bondolite honeycomb cons; 
tion. Epon Adhesive VI b 
aluminum skin to central al 
num honeycomb. 


■pokTadgobsivis? 


New Epon adhesives are being speci- 
fied to replace expensive riveting and 
welding in an ever-increasing variety 
of aircraft applications. Because they 
contain no solvents, Epon adhesives 
permit immediate assembly of metal- 
to-metal bonded parts. Contact pres- 
sure alone is all that is required to 
form sound bonds. Surfaces before 


and glue lines need not be uniform. 
Air-relief drilling is never needed. 

For your specific needs, three 
standard formulations are: 

• EPON ADHESIVE VI: General purpo„... 
temperature or .lightly above. 


N ADHESIVE .1: 


bondingneednt 


machine-finished 


Epon adhesives have been used suc- 
cessfully in bonding metal, plastics, 
rubber and wood for helicopter rotor 
blades, honeycomb wing sections, jet 
fuel tanks, radar antennae, struc- 
tural joints and floor panels. Can 
Epon adhesives solve an assembly 
problem for you? Write us about 
your problem and we’ll send full 
technical information and samples. 


SHELL CHEMICAL CORPORATION 

CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avanus, Now York \ 7 . Now York 
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ALSO ON THE MARKET 


Overvoltage protection relay can be 
incorporated into any aircraft a.c. 
electric system or panel. The relay is 
2.58 in. long. 0.583-in. in diameter 
and weighs 0.177 oz. It docs not re- 
quire rectifiers or stand-by power.— 
Jack & Ilcintz, Inc., 17600 Broadway, 
Cleveland 1, Ohio. 

Silicone lubricants for jet aviation and 
industry have an operating temperature 
range from —100 to over 400F. Vcrsi- 
lube F-50 and G-300 lubricants arc 
currently being used in tests on jet 
aircraft components.— Silicone Products 
Dept., General Electric Co., Water- 
ford, N. Y. 

Miniature electro-magnetic clutches 
and brakes weigh 2J oz., are less than 
1 in. in diameter, consume 2 watts of 
power, and deliver 30 in.-oz, of torque. 
Size 100 dutches and brakes can be 
used at speeds to 4.000 rpm.. response 
time ranges from 10 to 15 ms.-Dial 
Products Co., 9 Avenue E. Bavonnc, 
N. J. 

Low range flow sensor measures flow 
over a range from .07 to 0.7 gpm. 
The unit produces an a.c. output 
signal whose frequency is directly pro- 
portional to flow and can be used with 
a digital counting or computing system 
or with an electronic frequency con- 
verter. Units are available for operat- 
ing at temperatures from —300 to 
450F.— Potter Aeronautical Co., Route 
22, Union, N. J. 

Type B Hiuelight uses a graded 
circumferential tube light arrangement 
which places the camera lens inside the 
light source, thereby producing shadow- 


free photographs for laboratory and 
engineering applications.— Hinelight 

Corp., 2500 John St., Fort Wayne, 
Ind. 


Black Knight surface sealer is said to 
present softening and disintegration 
of blacktop surfaces due to attack by 
oils, greases, gasoline, jet fuel and 
weather. Available in charcoal, green 
and red.— Maintenance Engineering 
Co.. 16 W. Johnson St., Philadelphia 
44, Pa. 

Mobile die tryout presses, available in 
models of 50 or 75-ton capacity, can 
be operated cither airdraulicaily or 
hydraulically. Mead can be released 
and rotated up to 240 deg.— Alpha 
Press and Machine. Inc., 9281 Free- 
land Avc., Detroit 28, Mich. 


: jet 1 


craft engim 


remote from standard sources, supplies 
high pressure air for any purpose. The 
unit is 42 in. high. 3S in. wide and 
60 in. long, weighs approximately 2,000 
lb., and has a capacity of 1S.000 cu. 
in. . . . Dehumidifier 4SCFM is 18 in. 
wide. 24 in. deep and 30 in. high, 
lias input air temperatures up to 1 30F’. 
The unit also denumidifics gases of all 
types and may be used to cool liquids. 
— Accessory Controls & Equipment 
Corp., 146 Willard Ave., Newington, 
Conn. 


Flexible printed circuit cables arc made 
by laminating plastic Kel-F with 
copper in thin sheets for light weight. 
Additional conducting and insulating 
layers can be added to the basic cable, 
depending on the application.— Sanders 
Associates, Inc., Nashua, N. H. 

Setting dummy hands on a new 8-dav 
aircraft clock, A-l 1MB, keeps track of 
estimated time of arrival. One set of 
dummy hands is painted on the 
crystal’ while the other is attached to 
a center knob which can be moved. 
— Wakmann Watch Co., 15 W. 47 
St., New York 36, N. Y. 

Bakelite fluorothenc water jacket 
adapter on 300-amp. Hcliarc welding 
torch resists surface temperatures as 
high as 400F7 without distortion or 
leakage.— Linde Air Products Co., 646 
Frclinghuyscn Avc., Newark, N. J. 


AVIATION WEEK, October 31, 1955 







Mail coupon 
for complete 
information 
on SILASTIC 


Silaslic ®, Dow Coming's silicone rubber, stays resilient and keeps its 
shape at temperatures ranging from — 100 to 500 F. That’s why Boeing 
uses Silaslic for positive, trouble-free sealing around access doors in 
the B-47 Stratojet. Silaslic withstands ozone and weathering . . . has 
far greater resistance to compression set than organic rubbers at both 
high and low temperatures . . . may be extruded in practically any cross- 
sectional size or shape. 


Access doors open readily because Silaslic does not stick to door frame 
surfaces. And because of its stability at both high and low temperatures, 
Silaslic is also being used successfully to prevent air turbulence around 
wing flaps and engine nacelles on other aircraft. 


A product of the jet age. Silastic hi 
achievements possible! When you 
slay rubbery and keep its shape at 
organic rubbers or freeze them brittle, 


t temperatures which would melt 



SAFETY 



Official CAB Report on Italian DC-6B Crash at Idlewild 

Pilot Fatigue Caused Erratic Approach 





When you want aircraft parts better, 
faster, cheaper . . . call on ROHR 
and the ROHR engineering skill 
and production know-how gained 
from building thousands of power 
packages— and millions of other aircraft parts. 


CHULA VISTA AND RIVERSIDE CALIFORNIA 


load "... 

the center of gravity of the aircraft 

flight departed Boston at 1013. 

After an uneventful instrument flight in- 
volving normal Air Route Traffic Control 
routing and control. Flight -451 reported 
at 1133 to the Idicwild Approach Control 
as being over the Mitchell Radio Range 
Station at 7.000 feet. The flight was then 
cleared to enter the Scotland holding pat- 
tern (located approximately 13 nautical 
miles southwest of the Airport) and was 
subsequently "laddered down" to the num- 
ber one position to approach. 

Between 1 1 47 and 1 1 59 weather condi- 
tions deteriorated below the ceiling nuni- 
nmm of 400 feet for landing on runway 
22, the runway then in use. The flight 
continued to hold. 

At 1 1 59 reported weather conditions 
improved and 1-LINE was cleared for an 
approach to runway 22 using the back 
course of the ILS (instrument Landing 
System). At 121S the flight reported it 
had discontinued this approach. It was 
then issued niisscd-approach instructions 
and returned to the Scotland holding pat- 


Approach Control if it would be able ti 
make an approach to runwav 4. the ILS 
runway, considering the tailwind compo- 
nent. The flight accepted runwav 4 and 
was cleared at 1307 for an ILS approach. 
At 1313 the tower was advised by 451 that 
the approach had been missed. 


Abandoned GCA Approach 

The flight was next offered, and it ac- 
cepted. a GCA (Ground Controlled Ap- 
proach). This approach was abandoned at 
1 324. a missed-approach procedure was 
followed, and the flight returned to Scot- 
land. 

At 1 327 the Italian Airlines Station Man- 
ager. hi a message relayed by the tower, 
asked the flight its remaining fuel, and 
received the reply that there was three 
hours of holding fuel. The Station Man- 
ager then suggested that the flight hold 
for 1 i hours and if unable to land to 
proceed to Washington. D. C. At 1329 
the flight acknowledged this message. 

At 1349 the flight was again cleared for 
an ILS approach, the third approach to 
runwav 4 and its fourth to the airport. 
At approximately 1400 the aircraft stmek 
the left pier. The impact was accompanied 
by a violent explosion and followed by an 
intense fire. Tower personnel immediately 
sounded the crash alarm and initiated 
emergency procedures. 

At the time of the accident weather con- 
ditions were reported as: Ceiling 200 over- 
cast; visibility 2i miles, light rain and fog; 
wind south-southeast 16 knots. Italian Air- 
lines minimums for ILS approaches to run- 
way 4 arc ceiling 200 feet and visibility 


Investigation 

Investigation at the accident scene dis- 
closed the aircraft struck the left inbound 


YOUR EXECUTIVE AIRCRAFT 
DESERVES THE BEST 



ENGINE OVERHAUL 

For aircraft engine overhaul service, Pratt & Whitney Aircraft’s 
Airport Department is “home” for many types of business aircraft. 
Like many of the nation's leading companies, you can enjoy the 
advantages and reassurances that go with engine work performed 
at the factory. It can cost less, too, in the long run. 

PARTS REPAIR 

Certain types of engine parts repair, such as rebarreling cylinders 
or rematching crankcases, require factory facilities and factory 
methods that are available to you at the Airport Department. 
Complete equipment for all possible parts repair jobs— large or 
small— assures prompt dependable work. 

AIRFRAME OVERHAUL 

Expanded service hangar facilities can accommodate even the 
largest commercial aircraft. Service is prompt. Regular work in- 
cludes inspections, engine changes, radio and instrument repair, 
airframe repairs or modifications, and general aircraft maintenance. 


PRATT & WHITNEY AIRCRAFT 

DIVISION OF UNITED AIRCRAFT CORPORATION 

AIRPORT DEPARTMENT 
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VALVE DIVISION’S NEW, LARGER PLANT 
relieves engine builders of 
valve-production problems 


Bring your engine valve and other valve-train requirements to the Valve 
Division in its new, 500,000 square-foot plant occupied entirely by the 
Valve Division’s manufacturing and development facilities. 

Our increased capacity can easily absorb your scheduling headaches . . . 
can also provide ready-to-go facilities for engineering and research on your 
particular engine designs. Two problems less for automotive-, aircraft-, and 
stationary- engine builders. 

Expanded facilities, modern production machinery and our greater flexi- 
bility assure prompt delivery of your valve-train parts to match your engine 
production requirements. 

Let the Valve Division be the primary designer and supplier of your 
valve- train components . . .valves, rotators, tappets, seat inserts, locks, retainer 
caps, and lifters. 


Valve Division 0 

<Ihompson Products, Inc. 


• SAFETY 



Hit East Halt ot Pier 


v feet above the water. At impact the 
craft was moving nearly parallel with 


wreckage then sank in approximately 30 
Icetj'Ofjater, mainly along^the right side 


This c 
engine 


appreciable rate of descent. 
Her slash mark made by a 
uber one propeller was four 

i cut disclosed that the 


slightly nosc-up at impact. Ilns propeller 
axis having been established made it ap- 
parent that the number two engine crashed 
into the southeast corner of the pier. Com- 
parison of the heights of damage marks 
across the end of the pier revealed that 
the aircraft was nearly level laterally at 
the instant of impact. 

Following the initial impact the left 

this wing weiit forward above the pier 
deck, destroying several light installations 
before it veered off to the right. 

At initial impact the fuselage was to 
the right side of the pier and thus the 
main portion of the aircraft continued on 
with the pier 


5 this 


These 


grated the right wing o 


thf'fnitkl 1 

backward. 


ler of the fuselage 
d approximately ISO 
it 1,300 feet beyond 


Rescue Operations 

The six surviving passengers were seated 
nt^ various positions in the main passenger 

selves from the wreckage and climb onto 

abling them to proceed immediately to 
safety. The others were forced into the 
Bay and were rescued by a private boat 
operator or helicopters dispatched by the 
New York Port Authority, the New York 
Police Department, and the Coast Guard. 

Smoke, fire, and the location of the ac- 
cident presented great difficulty in rescue ac- 


NORTH AMERICAN’S 
Columbus Division 



in OHIO for QUALIFIED 



North American Aviation, for many years the country's fore- 
most designer and builder of military aircraft, has an estab- 
lished engineering team at the Columbus Division with 
prime responsibility for the design and development of 
Navy aircraft. 

The Navy's latest "Fury" Jet . . . the FJ-4 ... is one of the 
accomplishments of this skilled engineering team. Many 
other designs for new, high-performance, super-sonic air- 
craft are being developed from initial concept to flight by 
North American's Columbus Division. 

This fully integrated group of engineers must be further 
expanded to meet our growing demands. These new proj- 
ects offer many outstanding opportunities to all types of 
engineers involving the full complement of skills . . . from 
basic research to flight test. 

IMMEDIATE OPENINGS FOR: Aerodynamicists, Ther- 
modynamicists, Dynamacists, Stress Engineers, Structural 
Test Engineers, Flight Test Engineers, Mechanical and 
Structural Designers. Electrical and Electronic Engineers, 

Wind Tunnel Model Designers and Builders, Power Plant 
Engineers, Research and Development Engineers, Weights 
Engineers and many others. Write or wire today for more 
information: Engineering Personnel, Department 56A, 
Columbus 16, Ohio. 

Engineering Ahead for a Better Tomorrow 

H orth A merican Aviation, inc. 

COLUMBUS DIVISION 
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SPECTRE 

fo r the 

MIXED-POWER-PLANT 

FORMULA 

The de Havilland Spectre is a liquid-propellent rocket engine which 
has been specifically designed for high-performance interceptor-fighters 
capable of achieving very high supersonic speeds, and of being operated 
in rarefied atmosphere beyond the scope of conventional air-breathing 
engines. Combined with a pure jet engine, such as the Gyron, it provides: 

• Greatly improved take-off performance. 

• Maximum rate of climb in the stratosphere. 

• Rapid acceleration at supersonic speeds. 

• Ample power for manoeuvrability at extreme altitudes. 

Half*- 

ENGINES 


THE DE HAVILLAND ENGINE COMPANY LIMITED 
LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND 




high pressure performance 




kytrOl • TURBO MACHINERY 
FUEL VALVES • HY V/L PUMPS 


burbank. California • Aviation Subsidiary of crane co. 







Brings A Unique, 

Long- Averted Publishing Service 
to the Aviation Industrg 

November 28, 1955, an all-important, needed publishing 
service will be available to the aviation industry . . . 
AVIATION WEEK'S Annual BUYERS' GUIDE. The 
dramatic development of aviation into today's multi-billion 
dollar giant-reaching into all phases of manufacturing- 
demanding a constant flow of products and materials from 
tens of thousands of separate suppliers— has made a com- 
prehensive, complete source book of suppliers and manu- 
facturers a must for ail segments of the Industry. 
AVIATION WEEK'S BUYERS' GUIDE answers this in- 
telligence need with an information service of year-'round 
usefulness, placed directly into the hands of some ’57,000 
key aviation engineers, management men, design and pur- 
cnasmg personnel— men who make up aviation's real buy- 
ing influences ... in the industry itself, in the Air Force, 
and throughout the Government. 

The latest developments in military procurement will be 
covered in a special report. Included in the detailed infor- 
mation to be presented will be: Air Materiel Command- 
Air Research and Development Command buying prac- 
tices, personnel listings— by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, sectionalized for maximum utility under 
six major headings: Aircraft, Missiles, Avionics, Supporting 
Groups, Nuclear Power Systems, Airlines and Airports. 
Indexing is set up to provide quick, easily referred-to lo- 
cators for all products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 



ence. AVIATION WEEK'S BUYERS' GUIDE also will 
carry Trade Name and Distributor listings-making this 
publication the most complete single source of buying in- 
formation available to the aviation industry today. 

Every AVIATION WEEK subscriber will receive the 
BUYERS’ GUIDE. That's a market of some "57,000 key 
aviation people . . . plus substantial bonus circulation 
through the sale of extra copies of the BUYERS’ GUIDE 
to aviation companies and government agencies (Price for 
additional copies is $3.00 each). AVIATION WEEK’S 
BUYERS’ GUIDE will be read, referred to, and depended 
upon constantly wherever aviation business is transacted. 


Be sure your complete line of products and services is 
listed in this basic book of buying information. Special 
discounts are offered for multipage and catalog-type ad- 
vertisements. Your AVIATION WEEK representative will 
gladly help you plan your advertising to make the most 


economical and resultful use of the GUIDE. Call him 
today. 

"Average net paid circulation, 51,893 (June, 1955 ABC 
Statement). Paid circulation of current weekly issues more 
than 53,000. Current weekly print order exceeds 57,000. 
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Model AA-19033. Vielters Electric Motor Driven 
Auxiliary Hydraulic Pump for 3000 psi. 
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IERAMICAST 

...Lebanon’s new steel casting process offers 
J — I purchasing agents and design engineers these 
I quality and price advantaaes: 



FOR QUALITY 


• CLOSE TOLERANCES. As close as + or — .003" to .005" 
per inch. 

• INTRICATE SHAPES. Ideally suited for producing castings 
of complex design and detail. 

• THIN SECTIONS. Metal sections as thin as ’ i of an inch. 
Knife-like edges down to .030" or less. 

• SMOOTH SURFACES. Surface variations held to 125 micro- 
inches or better. 


or metal pat- 
's are quick 


and inexpensive. 

FOR PRICE • REDUCED MACHINING COSTS. Smooth, accurate castings 
greatly reduce or eliminate machining costs. 

• SHORT LEAD TIME. 

ADAPTABLE TO MANY CASTING SIZES AND ALLOYS - casting weights up to 
one hundred pounds or more. Carbon steel, conventional low alloys, stain- 
less steels and the superalloys. 

adapted to your project design. * 



LEBANON STEEL FOUNDRY 


LEBANON, PENNSYLVANIA 
STAINLESS STEEL CASTINGS 




Flying 
electronic 
test-bed 
depends on 
two Solar gas 
turbine APU's 





MALLORY* SHARON reports on 
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If this first-class private of the 2nd Catapult Bri- 
gade of the Grande Roman Army could see a dem- 
onstration of the most modern catapult, he would 
probably jump a Roman country mile in sheer 
amazement. But he need not be embarrassed by the 
primitiveness of his machine, for the great minds 
of his time made important contributions to the 
evolution of science up through the ages. 

Today, advanced development programs at RMI 
are reducing to practice new concepts utilizing 
rocket power techniques to catapult missiles and 
aircraft from their land or shipboard base. Thus 
RMI engineers have provided another impor- 
tant contribution to the aviation industry — an 
unequalled capability to launch tomorrow’s air- 
borne vehicles smoothly, reliably and efficiently. 
If you have a launching problem — or any power 
requirement to which rocket techniques could be 
applied — consult RMI, first in rocket power. 
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Here the creative skills of electrical engineers can enjoy what is literally a 
“field day.” 

For the fields in which such experts will be assigned at Goodyear Aircraft are as 
challenging as they are varied. 

These include rewarding work on missile guidance, servo analysis and design, 
expansion and further evolution of the Goodyear-built analog computing 
equipment, antenna design, radar, electromechanical systems, microwave, pulse 
techniques, electrical systems and power plant design. 

Here is an opportunity to establish a long and fruitful relationship with a 
versatile and stable organization— to utilize one of the largest and most modern 
computer laboratories, explore new avenues, new concepts— a place where creative 
sparks can be charged to arc brilliant new horizons! 

Resume treated confidentially. Application forms on request: C. G. Jones, 
Personnel Department, Goodyear Aircraft Corporation, Akron 15, Ohio. Plants 
in Akron and Litchfield Park, Arizona. 
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WHO'S WHERE 


THE WORLD S LARGEST 
PRODUCER OF 
READY-TO- INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 

SOUTHERN 

CALIFORNIA 


We believe we can offer you an opportunity 
to improve your position in the business 
world — and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 

ENGINEER 

(Aircraft Design or Structures) 
LOFTSMAN 

JIG & FIXTURE BUILDER 
TOOL PLANNER • TOOL DESIGNER 



Mr. Ned DeWitt, Personnel De 
Rohr Aircraft Corporation 
Chula Visto, California 





this man knows Honeycomb! 


He's Ted Pajak, a pioneer in the research, development and application 
of aluminum honeycomb materials. Ted has more than ten years 
experience in the structural sandwich field and holds several of the basic 
patents on core and sandwich fabrication. He is one of several Hexcel 
engineers ready to lend their know-how to your most difficult fabrication 
problems. Hexcel GLASS FABRIC, COTTON FABRIC and ALUMINUM 
Honeycomb is available in flat sheets, pre-shaped forms and tapered 
sections as required, and conforms to applicable Government and aircraft 
specifications. If you have a problem, phone, write or wire... 
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3 MINUTE ENGINE ST ANTS AT -65" 




with new Janitrol Hot Fuel Priming Unit 

Think oj it: A Curtiss-Wright turbo-compound engine, 
cold-soaked for three solid days at minus 65°, being fired 
in 60 seconds and running clear within three minutes. The 
newly developed Janitrol Hot Fuel Priming Unit does it— 
repeatedly— reliably. It’s a real cockle-warmer for engineers 
who like cold facts and warm engines! 

Facts: The unit is less than 18" long, weighs under 16 
pounds, heats fuel from minus 65°F to 200°F, and supplies 
hot fuel at the rate required as long as necessary to insure a 
smooth engine operation. It draws less than 7 amps, can 
be used while the starter is on. 

This is another case in which the nameplate "Janitrol” 
stands for “specs met or exceeded” as it does in so many 
aircraft heaters, gas turbine components, and combustion 
equipment. Write for new engineering data sheet or call 
your Janitrol representative. 

§ Janitrol 

AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORPORATION 

Columbus 16, Ohio 

allywood. Colli.. 7014 Hollywood Blvd.; Colombo., Ohio, 400 Dublin «... 


AVIATION WEEK, October 31, 


AIR TRANSPORT 



LATE IN 1959 UAL'S DC-8S will fly 112 first class or 140 coach passengers on U. S. and Hawaii routes at 550-575-mph. speeds. 


United Orders 30 Douglas DC-8 Jets 


By Craig Lewis 

United Air Lines became the first 
domestic carrier to order turbojet 
transports with a $175 million order 
for 30 Douglas DC-8s. 

Delivery of the new turbojet trans- 
ports is scheduled to begin in May, 
1959, and United plans to inaugurate 
service over its transcontinental and 
Hawaiian system the following No- 
vember. 

With the United contract, Douglas 
Aircraft Co. now has orders totaling 
$335 million for 55 DC-8s. Pan Ameri- 
can World Airways ordered 25 of the 
transports earlier this month (AW 
Oct. 17, p. 7), along with 20 Boeing 
707s. 

The United DC-8 will be powered 
by four Pratt St Whitney J57 turbojet 
engines, each rated at more than 10,000 
lb. thrust. The airline says the J 57s 
will cost $145,000 each. 

Range Over 3,000 Miles 

The cabin configuration for the 
United DC-8 will accommodate 112 
first class or 140 coach passengers. It 
will also carry 7,000 lb. of mail, express 
and freight and a fuel load of about 

15.500 gallons. Gross weight will be 

242.500 lbs., and range over 3,000 miles. 

The United turbojet transport will 

cruise at 550 to 575 mph. between 
30,000 and 40,000 feet. A new pres- 
surization system is designed to keep 
cabin pressure at sea level up to 23,000 
feet and at 5,000 feet at an actual alti- 
tude of 34,000 feet. 

All of the new jet aircraft will be 
equipped with C-Band radar. 


United announced that its DC-8s 
will be equipped with a thrust-reverse 
mechanism to cut landing distances. A 
program is also under way to cut much 
of the external noise from the turbojet 

W. A. Patterson, UAL president, 
said that one device has already been 
tested which reduced noise considerably 
and that other developments assure a 
noise level materially lower than that 
of any current multi-engine jet aircraft. 

Douglas plans to fly its first DC-8 
early in 1958 and the transport is ex- 
pected to be certified by the Civil 
Aeronautics Administration by the 
fall of 1959 in time for United to start 
service in November. Douglas has ap- 
plied for type certification and has 
informed the CAA there will be two 
versions of the DC-8 for domestic and 
international operations. Maximum 
gross weight will be 257,000 lb. 

Pan American, which placed its 
DC-8 order before United, will take 
aircraft starting in December, 1959. 
Pan American has ordered the overseas 


version and will have to wait for the 
more powerful Pratt & Whitney J75 
engine for its aircraft. 

A CAA official will visit Douglas in 
Santa Monica this week to begin the 
type certification process, and an 
engineering group will be at the 
Douglas plant in December. 

Patterson said that United has been 
consulting with aircraft manufacturers 
for five years in preparing to buy a 
turbojet transport, and that operational 
studies were made in a year-long 
“Paper Jet” project at San Francisco 
which was started in 1953. 

Jet Economies 

“Our studies conclusively indicate,” 
Patterson said, “that on the basis of 
present day costs, the per seat-mile 
cost of operating the jet plane will be 
less than that for our latest type piston- 
powered aircraft. This, combined with 
the traffic volume expected to be 
generated by the greater speed and 
comfort of the jet, will assure us of 
the profits necessary to support this 


Typical DC-8 Times Between Major Cities 


Mileage 

i Angeles-New York.... 2,469 

. Angeles-Chicago 1,751 

ieago-New York 724 

Francisco-New York 2,580 

i Francisco-Chicago 1,856 

nolnlu-San Francisco 2,400 

1 lonolulu-Los Angeles 2,558 
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large new investment in aircraft.” 

United built a full-scale mockup of 
a jet airliner at its San Francisco 
maintenance base to use in planning 
cabin configurations and installations. 

For six months, the airline has had 
a management and technical team 
working full time on all aspects of 
turbojet operations, maintenance and 
senicc. United says the group expects 
the DC-8 to have greater dependability 
than any previous airplane. 

Patterson announced that a financ- 
ing program is now being arranged to 
pay for the DC-8s. 

Unions in Conflict 
Over United Strike 

A flight engineers strike called 
against United Air Lines has resulted 
in a family squabble among American 
Federation of Labor unions. 

The flight engineers struck United 
October 23, but the airline continued 
to operate with pilots filling the flight 
engineer assignment on DC-6 and 
DC-7 equipment. By the middle of 
last week, United saicl that only about 
5% of its schedules had been dis- 
rupted by the strike. 

Other AFL unions decided not to 
support the Flight Engineers Interna- 
tional Assn, in its fight with United. 
The Air Line Pilots Assn, said its 
members would continue to fly be- 
cause the engineer strike was an at- 
tempt to set pre-employment stand- 
ards, and the net result would be to 
tend to confuse authority' in the cock- 
pit. ALPA doesn’t agree’ that United’s 
plan to hire engineers who arc pilots 
threatens engineer’s job security. 

George Mcany, AFL president, ac- 
cused ALPA of "collusion with the 
airline in letting its pilot members 
replace flight engineers. Mcanv said 
ALPA’s action is in violation of trade 
union principles and noted that it 
could result in expulsion from AFL. 

Job security is the issue the union 
struck on. All other items in the con- 
tract, which has been under negotia- 
tion since February, were settled, but 
the company and the union couldn’t 
agree on the security provisions, even 
with the help of federal mediation. 
The engineers struck 1 5 hours after 
the mediation period expired. 

The union wanted various job 
security clauses included in the United 
contract which the airline considers 
unreasonable. United said that the 
engineers want the guarantee of an 
assignment on any new type of aircraft 
the airline might operate, and the air- 
line refuses to give such a guarantee. 

A major point of contention be- 
tween the union and the airline is 
United’s policy of hiring engineers 
which are also qualified pilots. 


American, United and Western 


Report 9-Month 

Trunk airlines are reporting big traffic 
and financial gains in the first nine 
months of this year. 

American Airlines, United Air Lines 
and Western Air Lines have all recorded 
substantial increases in operating rev- 
enues and net earnings for the first three 
quarters of 1955. 

American Airlines 

American reports net earnings of 
S14,337,000 for the nine months on 
operating revenues of $194,895,000. 
Earnings for the same period last year 
were $5,466,000 including profit after 
taxes of $1,126,000 on the sale of air- 

5™54,48L000 d1IKS ’ 

Revenues and earnings for the first 
three quarters of 1954 were affected by 
a pilot strike in August which caused 
a loss after taxes of $2,790,000. 

Earnings for the 1955 nine month 
period amount to 51.88 a common share 
after preferred dividends, compared with 
68 cents a share for the same 1954 
period. 

In the first three quarters 
American carried 5,473,000 passengers 
3,267,000,000 revenue passenger-miles, 
an increase of 30% over the same 


Revenue Gains 


period last year. Cargo traffic for the 
nine months was 49,669,000 ton-miles, 
31.5% more than last year. 


United Air Lines 


United had record earnings of 
$10,011,309 for the first nine months 
of 1955, campared with $8,433,683 for 
the 1954 period. Revenues were 
$179,269,786 for the first three quarters 
of 1955 and $148,166,395 for the same 
period last year. 

United’s traffic and revenues for 1954 
were affected by the American pilot 
strike, which resulted in abnormally 
high traffic for United during the 
August interruption of American’s 
operations. 

Earnings for the first nine months 
of this year amounted to 53.56 a share 
of common stock, compared with 53.13 
a share for the same period last year. 

United flew 3,054,512,235 revenue 


passenger-miles in the period, compared 
with 2.464,741.783 passengers-milcs for 
the 1954 period. Mail traffic increased 
15%, express traffic 23% and freight 
traffic 27.5% in the first nine months 
of 1955. 

Western estimates record earnings of 
$1,600,000 for the first nine months 



Three Stages in BEA Turboprop Operations 

view showing three Vickers Armstrongs turboprop airliners to the same scale. At bottom 
is 59-passengcr Viscount now being operated by the carrier; in the center is a model of 
the 6s -passenger development of the Viscount Ordered by BEA and at top is a model of 
Vickers’ latest turboprop, the 93-passengcr Vanguard, 20 to 25 of which were recently 
ordered by the airline (AW Oct. 24, p. 12). The two newer transports represent BEA 
equipment plans well into the 1960s. Initial developments of the Rolls-Royce RB 109 
engine will give the Vanguard a 400-mph. cruise speed. Later models will cruise at 425. 
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of 1955, a 55% increase over earnings 
of 51,037,000 for the same period of 
1954. The earnings represent net in- 
come of $2.15 a share, compared with 
$1.45 a share for the 1954 period. 

Operating revenue for the first three 
quarters was 523,100,000, a 28% in- 
crease over 1954 revenues for the same 

Western declared a regular quarterly 
dividend of 15 cents a share, plus a 
special dividend of 15 cents a share, 
bringing the total 1955 payment to 
Western shareholders to 90 cents a 
share, compared with a 60 cent total 
in 1954. 


CAA Plans Symposium 
On Collision Hazards 

Eight industry and government agen- 
cies are scheduled to report on their 
experiences with mid-air collision haz- 
ards at a symposium sponsored bv the 
Civil Aeronautics Administration at In- 
dianapolis on Nov. S and 9. 

The participants in the mid-air col- 
lisions symposium all are engaged in 
“anti-collision” activities and will de- 
scribe their efforts and results of test 
programs involving basic aspects of 
the problem. The meeting will be un- 
der the direction of the Technical De- 
velopment and Evaluation Center of 
CAA at Indianapolis, with the coopera- 
tion of the Illuminating Engineering 
Society. 

M. G. "Dan” Beard, assistant vice 
president of American Airlines in charge 
of equipment development, will be 
chairman of all sessions, with Melvin 
N. Gough, chief of the Flight Research 
Division of NACA, as moderator, and 
Donald M. Stuart, director of CAA’s 
TDEC, in charge of local Indianapolis 

Demonstration of new devices, in- 
cluding lights for use in daylight and 
darkness, will be part of tire sympo- 
sium. A night demonstration of’ eight 
types of new lights for night use will 
be given on Nov. S, to be followed by 
a demonstration of lights for daylight 
the next day. There will be an inspec- 
tion of various anti-collision devices un- 
der test by the TDEC at the Indian- 
apolis municipal airport. 

Speakers will include Dr. Walter F. 
Grether, Wright Field, on human scan- 
ning habits; Capt. Norman L. Barr, 
Naval Medical Institute, on atmospheric 
visibility; Col. George O. Emerson, 
Wright Field, on the effect of the re- 
tinal blind spot: Maurice L. Laufer, 
Grimes Mfg. Co., on requirements of 
aircraft position lights; Thomas M. Ed- 
wards, TDEC, on conspicuitv in flight; 
and Dr. Clifford Seitz, Navy Special 
•Devices Center, on general psychologi- 
cal problems of pilots. The talks will 
be followed by general discussion. 


Sikorsky 35-Passenger Helicopter 
May Be Ready for Airlines in 1959 


By Alphcus W. Jessup 

Bridgeport— Tli e twin-engined 35-pas- 
senger Sikorsky S-56 helicopter should 
be available for airline and industrial 
operators in 1959 or 1960, according 
to ). E. Beighle, sales manager for the 
Sikorsky Division of United Aircraft 

Provided turbine engine develop- 
ment is adequate, Beighle believes the 
S-56 will be an economical transport. 
Military versions are now powered by 
two Pratt & Whitney R2800 engines, 
delivering 2,200 lip. each. Replace- 
ment with an engine like the Allison 
T56 derated from its maximum of 
3,750 eshp, to 3,000 or 3,200 eshp. 
will greatly increase single engine per- 
formance, as well as overall operational 
efficiency. 

The commercial S-56 with turbine 
power plants probably will have a con- 
siderably increased payload over the 
three-ton capacity of present military 
ships. The structural weight of the 
latter is increased considerably by the 
military demand that their version of 
the S-56 carry its load on two cargo 
bearing points. 

Civil versions would hare a much 
wider load distribution, requiring light- 
load. 

S-58 Power Train 

Meanwhile, Beighle foresees several 
years of commercial orders for the S-58, 
which was recently ordered by New 
York Airways. Now built for a gross 
weight of 12,600, including a useful 
load of 5,070 lbs., the S-58 has a 
growth potential to a gross of 1 5,000 
to 16,000 lb., a large portion of which 
would be in payload and passenger 
capacity (now 12), 

The" heart of the S-58 is its power 
train and control system. This was 


designed for the larger gross. All that 
is needed now is a more powerful en- 
gine than the Wright Cyclone C9 
(R1S20-84), which has maximum out- 
put of 1,525 hp. 

Sikorsky says the turbine engine is 
the ideal helicopter power source. The 
company is working on a twin turbine 
installation for the S-56. Presumably, 
this is a configuration using two Ly- 
coming T53s, or similar engines, 
which develop 800 hp. each. 

In addition, of course, a new fuse- 
lage would be required to provide 
space for the additional scats or freight 
loads the added power would make 
possible. This is neither a difficult 
nor time consuming process, according 
to Beighle. 

Beighle believes that operation of 
the S-58 by New York Airways can be 
started next year without any increase 
in the helicopter airline's subsidy. And 
it is expected that the subsidy needs 
will begin decreasing shortly. Once 
this has happened, it is hoped that 
the Civil Aeronautics Board will con- 
sider granting certificates to helicopter 
airlines for other major municipal 

Only when this happens will airline 
helicopter expansion take place in this 
country unless civil defense require- 
ments speed up the expansion. 

In the recent New England flood 
disasters, helicopters demonstrated 
their usefulness under rescue condi- 
tions that came close to duplicating 
those which would be presented by 
a nuclear attack on a U. S. city. In 


a review of rescues of some 400 persons 
made by its own helicopter crews, 
Sikorsky figures that about half could 
not have been rescued by other means 
and would have lost their lives. 

Los Angeles Airways is not expected 
to buy S-58s until next year. Now, 
operating S-55s, it has high load fac- 
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tors on its long haul routes and is car- 
rying a high volume of mail. Both 
factors arc making for an economical 
operation with the S-55. 

Foreign Interest 

Foreign interest in the S-5S is high. 
Twelve countries have begun negotia- 
tions. Four have almost firmed up 
orders for 50 aircraft. India has asked 
Sikorsky to help it dispose of the S-55s 
bought’ last year so that it can buy the 
S-58. 

Last week. Sikorsky dedicated its 
new plant at nearby Stratford. Conn., 
where it is building S-55s and will 
build the S-56. When fully equipped 
and at peak production next year, the 
plant will employ 4,000 persons. The 
Bridgeport facility is exclusively de- 
voted to manufacture of the S-5S. 

Board Would Reduce 
Subsidy for Braniff 

Sharp reductions in subsidy for 
Braniff Airways have been proposed by 
the Civil Aeronautics Board in the first 
mail rate decision reached under the 
offset principle. 

The CAB proposes to apply earnings 
of Braniff's domestic operations to 
offset international deficits and cut the 
carrier's mail pay by more than half 
the 1954 figure. This is the first appli- 


cation of the principle set by the 
Supreme Court in the Chicago and 
Southern case. 

Under the tentative rate decision, 
Braniff’s subsidy for 1955 is forecast 
at S386.000. The annual subsidy fore- 
cast for future years is 5979,000. This 
means a reduction of S2.7 million for 
a normal future year. 

The 1955 subsidy is a 53-3 million 
reduction from the 53,753,153 reported 
for 1954. 

This year's subsidy is lower than 
future periods because of an abnormal 
tax situation caused by an accelerated 
depreciation program which ended 
August 31, 1955. 

Under the new rates, Braniff's do- 
mestic operations, which required 
51,436,000 in subsidy last year, will 
be subsidy free. The carrier's do- 

on investment will be used to reduce 
subsidy requirements for international 
operations. 

Eight Airlines SignPact 
WithNew York Airways 

New York Airways announced last 
week that it has signed agreements with 
eight national and international airlines 
to provide their passengers with con- 
necting helicopter service between New 
York International, LaGuardia and 


Newark Airports beginning Nov. 1. A 
similar joint-fare agreement has been 
in effect with Northwest Airlines for 
the last several months. 

Tire first of the new airlines to an- 
nounce its agreement to the plan, which 
is still subject to Civil Aeronautics 
Board approval, was Pan American 
World Airways (AW Oct. 10, p. 115). 
Those announced last week: 

• Trans World Airways. 

• Air France. 

• British Overseas Airways Corp. 

• KLM Royal Dutch Airlines. 

• Sabena Belgian World Airlines. 

• Scandinavian Airlines System. 

Under the agreement, all interna- 

airlincs will pay no extra charge for 
the helicopter sendee between the three 

All international originating or ter- 
minating passengers, however, will pay 
53.00 (before taxes) for the flight 
between LaGuardia and New York In- 
ternational and S5.00 between Newark 
and Idlewild. 

Robert L. Cummings, New York 
Ainvavs president, said in announcing 
the agreements that his company has 
now reached one of its "principal ob- 
jectives— (to) become an adjunct of the 
fixed-wing airlines of the world." 

Cummings also reported that his heli- 
copter line is now carrying approxi- 
mately 3,000 passengers each month. 

EAL-Colonial Merger 
Approved by Examiner 

The Eastern Air Lincs-Colonial Air- 
lines merger agreement has been ap- 
proved by Civil Aeronautics Board ex- 
aminer Herbert K. Brvan. 

The examiner found that acquisition 
of Colonial by Eastern is in the public 
interest and should be approved by the 
CAB. 

He also found that Eastern has 
offered a reasonable price for Colonial’s 

Under the acquisition plan, signed 
last January, Eastern would acquire 
Colonial’s assets in exchange for East- 

President Eisenhower turned down 
the original Eastern-Colonial merger 
agreement after the CAB approved it 
when he found Eastern had illegally 
gained control of Colonial prior to the 
agreement. 

In a subsequent investigation, the 
CAB found that Eastern had divested 
itself of control. 

The examiner recommends that assets 
taken over by Eastern should be entered 
on Eastern's books at the book value on 
the date of transfer and that the agree- 
ment be subject to labor protective 



New and Future IATA Presidents 

Lord Douglas of Kirtlcsidc, British European Airways chairman (left), greets Juan Trippc, 
PAA president and new president of the International Air Transport Assn, during their 
recent meeting in New York. Looking on is Sir William Hildred, IATA director general. 
Lord Douglas is the president-elect of IATA and will take office during the 1956 animal 

Scotland. Juan Trippc received the gavel as IATA president for 1955 during lATA's annual 
meeting in New York at the Waldorf-Astoria Hotel (AW Oct. 24, p. 108). His keynote 
speech invited the Soviet airline, Aeroflot, to join IATA. 
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Charleston Chamber of Commerce and the 
County Court of Kanawha County, 'V. Va.; 
the city of Memphis, Tenn. the Memphis 
Chamber of Commerce and the Owcns- 
boro-Davies County Airport Board. 
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Interlocking relationships between John 
C. McKay, Jr., Riddle Airlines and Embry- 
Riddle Co.; and between Charles A. Hinsch. 
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Traffic Control — Airline Insurance 

It has been rumored that an airline vice-president was once seen reading 
this column. 

Now, if he should read this particular one, I would like to ask that 
Veep if he would please pass this on to the Prcxy— for this is a high-level 
proposition. Specifically, aviation is in great need of some high-level airline 
know-how work on an insurance program. 

In about five years the airline business is going to be in the throes of the 
greatest airborne revolution since the Montgolificr Brothers stopped playing 
around with hot air balloons. And with all this high priced equipment 
buzzing around the skies, certain problems that are with us now will surely 
be magnified. Traffic control will be one of these. And this is where 
insurance comes in. 

It seems logical that if the airline industry has enough faith in the growth 
of air travel to mortgage itself for untold millions it should have the wisdom 
to take every step to insure that these airplanes will keep flying. Remember, 
if they sit on the ground they just aren’t going to pay for themselves. And 
without a good traffic control system— far better than we have now— some 
of this high-priced machinery will fall prey to unpremeditated idleness. 
Costs of Poor Control 

Under present day conditions it is a fact that many flights on the high- 
density routes (and all routes may be high-density someday) are cancelled 
for pure traffic control reasons— in weather that is perfectly flyable. The 
beasts which arc coming off the drawing boards now will be even more 
susceptible to this illness. They will be more critical concerning fuel and 
will need greater assurances of expeditious landing clearances. 

Aside from the weather problems there is the high-density problem itself. 
As speeds go up (and sometimes windshield area down) and climbing angles 
get even steeper to reach higher altitudes, the VFR collision menace grows. 
It is almost a certainty that the day is coming when uncontrolled flight will 
be a thing of the past. It simply will not be safe to fly on a sec and be 
seen basis. So we need a system which can handle traffic on a come what 
may, 24-hour-a-day basis, regardless of weather. 

How does this concern the president and chairman of the board? Simple. 
They must seriously consider allocating some super smart v.p.'s and what- 
ever' money is necessary to work on the problem of "keeping 'em fir ing." 
Oh, I don't mean designing hardware or systems or such. I here are lots 
of smart people who can work on those problems. But they have to know 
what to plan for. 

What Will Future Bring? 

So from the airlines wc need "what;” not the "how.” What will air- 
line requirements be in 10 vears, in 20 vears? What special aircraft char- 
acteristics will need catering to? What equipment will airlines be willing 
to install in these aircraft? Some of these may be "crystal ball items,” but 
wc need some information with which to start. And. furthermore, wc need 
some rather firm answers so that the planning will be correct. We won't be 
able to change traffic control systems every .time a new airplane comes out, 
or another schedule is added. 

Like all natural resources airspace is valuable. It must be used more 
wisely than heretofore or else there will be a severe shortage. Everyone 
who has a stake in aviation has a stake in traffic control. And the airlines 
arc one group who must take this subject seriously and lend top level 
support. 
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OPERATIONS ENGINEERS 


Concurrent with the establishment of a Military 
Relations Department at the Fairchild Aircraft Divi- 
sion, an Operations Engineering organization has 
been established. The purpose of this new group is 
to provide technical information for use by Fairchild 
Military Relations representatives, as well as by per- 
sonnel in Fairchild's engineering departments. This 
new group will conduct studies on specific Fairchild 
airplanes, as well as systems studies relating to pos- 
sible future Fairchild developments. 


The scope of this organization is such 
that additional engineers are required in 
the following fields: 

Aircraft Utilization 
Airborne Electronics 
Climatology 
Economics 
Military Operations 
Operations Research 
Propulsion 

The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for hospi- 
talization, retirement plan, sick leave, etc., are also 
provided. 


Send complete resume of education and expe- 
rience, together with salary requirements to: 
EMPLOYMENT MANAGER 



■1 E NCI HE MO AIRPLANE CORPORATION 

Fairchild 

805 PENNSYLVANIA AVENUE 


//i/im/t Vimon 

HAGERSTOWN, MD. 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE. 


I 


state facts which warrant suspension, in- 
vestigation or other action. 


DENIED: 



sidcrafion of Board action denying an earlier 
Eastern petition in the Mackey airlines re- 
newal case. ^ ^ 

tion of certain Eastern applications with the 
New York-Florida case. 


SHORTLINES 


► Air France's first two 1649 Super Con- 
stellations will have RCA X-Band radar 
equipment which the carrier will use in 
an operational study. 

► Allegheny Airlines flew 5.449.000 pas- 
senger-miles in September, an increase 
of 41% over September. 1954. Traffic 
in the first nine months of 1955 was 
42,248,000 passenger-miles. 

►British European Airways will con- 
tinue its helicopter sendee from central 
London to London Airport through the 
winter with a schedule of four round- 
trip flights daily. The sendee has been 
operating with a 71% load factor. 

► British Overseas Ainvays Corporation 
has added another flight to its all-freight 
service between London and the rar 
East. Cargo flights now leave London 
Sunday and Thursday and connect at 
Singapore with sendees to Australia. 

► KLM Royal Dutch Airlines have in- 
augurated a Pay Later Plan for travelers 
from The Netherlands and Belgium. 
Die minimum fare under the plan is 
S52, with 15% down and up to 12 
months to pay the balance at 9% per 


► Ozark Air Lines started sendee to 
Owensboro and Louisville, Kv. October 
21. Two round trips will be operated 
dailv between Paducah and Louisville 
via Owensboro. 

► United Air Lines plans to offer alter- 
nate routings to transcontinental pas- 
sengers traveling on the new excursion 
fare. . . . UAL has scheduled nonstop 
sendees from the Pacific Northwest to 
Chicago starting October 31. The 
DC-7 sendee between Portland and 
Chicago is 5i hours and 6i houts from 
Seattlc-Tacoma to Chicago. 
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EMPLOYMENT OPPORTUNITIES 


Attention! 

NON-CITIZEN 
ENGINEERS & 
DESIGNERS... 

. . . now you can work at Republic Aviation Corporation through 
a liberal new arrangement made available to all engineers and 
designers experienced in the Aircraft and Guided Missiles fields. 


If you have had 5 or more years experience 
in AERONAUTICAL ENGINEERING 
and DESIGN— emphasizing one or more 
of the following areas, Republic may have 
an important position for you in: 


WEIGHTS 

AIRCRAFT l MISSILE DESIGN 
PRELIMINARY DESIGN 
ELECTRONICS 
FLUTTER t VIBRATIONS CONTROLS 
STRESS SYSTEMS 


Today Republic's famous Thunderjets and 
Thunderstreaks are in service throughout 
the free world. These planes, as well as the 
new RF-84F Thunderflash, form part of 
the striking arm of the air forces of the 
U. S. and other NATO countries. Soon to 
appear are the F-103 and F-105, while 
planes embodying advanced aerodynamic 


concepts are already in the mock-up and 
prototype stage. Still others are on Re- 
public's drafting tables. 

AND TO WORK FOR REPUBLIC IS TO 
LIVE ON LONG ISLAND! You'll enjoy liv- 
ing in the playground of the East Coast, 
with its fine suburban communities, mod- 
ern highways, miles of beaches and many 

RELOCATION EXPENSES PAID. ..LIBERAL 
BENEFITS. Republic relieves you and your 
family of all financial worries connected 
with moving to a new position on Long 
Island. The company also pays life, health 
and accident insurance — up to $20,000 — 
for you, plus hospital-surgical benefits for 
the whole family, and 34 the cost of your 
collegiate and graduate studies. 


If you wish to join the select group of Republic engineers, 
no matter where you are located now, write promptly, 
describing your experience and training in detail. 

A convenient interview can be arranged in your vicinity. 


Address: 

Mr. R. L. Bortner 

Assistant Chief Engineer 

MCZ /% M/M/% W~W£J/\/ 

FARMINGDALE, LONG ISLAND, NEW YORK 
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■ MANAGER-FIELD INSTALLATION AND EVALUATION 


L — Technically lead 


— Organize and direct activities of a la 
evaluation engineers, involving system 
computers, radars and fire control equip 
16 years’ experience in development and 
electronic equipment (5 years’ technical 
major missile guidance systems). 


introl project. B 
iduding design, 
il direction of m 

ring). Radars 


■ PROJECT LEADER-DATA PROCI 

project activities involving radar 
equipment (analog and digital). BSI 
experience in development and design of electr 
equipment (5 years’ project direction). Experience 1 


:, 10 to 15 y 


rs’ experience in design and evaluation 


sponsibility and technically direct major por- 
a fire control analog computer project. BSEE, 
experience in electronics, including design, de- 



design or definite indication of 
BSEE, 8 to 12 years’ experience 
and guided missile systems; 5 y 
velopment of radar and electro 



required. 


Please send resume of your qualifications to: 


Mr. John R. Weld, Employment Manager 
Dept. 8-2K, Radio Corporation of Americc 
30 Rockefeller Plaza, New York 20, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


TECHNICAL 

CREATIVE OPPORTUNITIES 


REPRESENTATIVES 

ELECTRICAL 


! notch Field Service organization to 
spread military acceptance ol LEAR 

MECHANICAL 

ENGINEERS 


Attractive^ lory liberal ex ense 
assigned ^staHons.' Comte"" ori- 

Hendix 

iffll 


Qualifications include: 1 

1. E. E. Degree or equivalent. 

3. Tech. Rep. experience. 

4. Must be U. 5. Citizen. 

T %°Ti ST * 


LEAR, INC. 

-ii ra nil r 




MANAGER 



FLIGHT LABORATORY 

smm 5= 

SSS 


s£E.S3 

SOS'S 


gLg.'i .a” ~ 


SBSSS 

installation of aviation elec- 

ffigpS 



ary to 



Systems Synthesis Engineer 

GUIDED MISSILES FIELD 



Electronics - Sales Engineering 
Management Consultant 

Lee Grant Snyder Company 
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EMPLOYMENT OPPORTUNITIES 




believe in luck? 



r by one of the youngest 
aircraft industry today. 



Write to J. M. Hollyday, Dept. A-10, The Martin 
Company, Baltimore 3, Maryland. 


r=r ~w~ m ni 

s l — ~r / /v-7 <=> f=i ^ 
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EMPLOYMENT OPPORTUNITIES 


LOCKHEED AIRCRAFT CORPORATION 
GEORGIA DIVISION 

Has opening for 

INSTRUCTOR -AIRCRAFT ELECTRICAL 

Thorough knowledge of maintenance and operation of modern 
electronic equipment in aircraft required. Five years experience 
in practical electrical maintenance and electrical instruction. 

Write in complete confidence 
Dept. IAE-10-14 
761 Peachtree Street, N.E. 

Atlanta, Georgia 


LOCKHEED 





MALE HELP 

STATISTICIAN 

A trained statistician experi- 
enced in aircraft work needed 
to analyze and chart data on 
learning curves for forecast- 
ing efficiency and cost of a 
large Detroit industrial concern. 
In reply, please give personal 
and complete employment his- 





POS/T/ONS VACANT 
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IN MIAMI . 


' ' for ALL Twin-Engii 

^^DELUXE CABIN INTERIORS: Co.lom-d 
PAINTING: Ore l°'9 e ha " 8 ° r 


e Executive 


OUT of YOUR PLANE INTO OUR 

;°cS.S:o»» vo»~. 




“Take a Heading for Reading" 

FOR THE BEST 

MAINTENANCE - OVERHAUL- MODIFICATION - INSTALLATION 
READING AVIATION SERVICE, INC. 

MUNICIPAL AUtPOBT Phone 3-52SS REAPING, PENNSYLVANIA 


2 C-46F Type Aircraft 


FOR LEASE 


Remmert - Werner 

RADAR 


CURTISS C-46 

Cargo configuration. 


SPECIAL SERVICES 


AIRCRAFT DEALERS 


EXECUTIVE TRANSPORT AIRCRAFT 

BEECHCRAFT LOCKHEED 

DOUGLAS CESSNA 

AERO COMMANDER 

WELSCH AVIATION CO. 


Remmert - 
Werner 


DC3 

LODESTAR TWIN BEECH 


PARTS & SUPPLIES 


NAVCO^ 

Aliften 1 ? 6 -* j'bEEcJPJ^ 

SAILS RLPRLSLNTATIVLS 

SALES AND ENGR. REPRESENTATIVES 
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EDITORIAL 


Secrecy Stifles Progress 


There is a growing realization in top level military 
circles that the super-secrecy of current security policies 
is responsible for stretching out the development cycle 
of new military equipment. Military security policies 
arc so stringent that they have in a large measure pre- 
vented the free flow of new scientific information among 
the technicians and engineers who were expected to 
spur development of new weapons and have prevented 
top level industry management from knowing enough 
about military requirements to guide their firms along 
sound technical lines on long range projects. 

At the same time it is evident that the security clamps 
on technical information did not prevent many of our 
top technical secrets from leaking to the Russians. Nor 
did these security policies stop the Russians from over- 
coming much of our technical lead in atomic weapons 
and high speed jet aircraft. Events of the past five 
years have made it clear that the technical security 
program of the Pentagon has been a miserable failure 
and that it has hampered swift development of new 
American weapons more than it has hindered the 
Russians. 

Lyman's Warning 

Last week we listened to Lauren D. Lyman, a former 
New York Times Pulitzer prize winner, vice president 
of United Aircraft Corp. and highly respected as one 
of the elder statesmen of the aircraft industry, point 
out many of the things we have cited above to a mili- 
tary-industry-audience at the Aero Club of Washington. 
Lyman warned that a democratic society cannot survive 
on a “need to know” philosophy that eventually creates 
an intellectual aristocracy and deprives the citizenry 
of the information they need to make the intelligent 
decisions necessary to insure survival. Lyman also warned 
bluntly that the development of commercial aviation so 
vital to both our military strength and our civilian 
economy is being seriously retarded by unrealistic mili- 
tary security regulations. 

We recently had a shocking experience when the first 
public information was released last month on Richard 
Whitcomb’s development of the area rule at NACA’s 
Langley Laboratory. This information was distributed 
to the aircraft industry on a confidential basis in Septem- 
ber 1952 and it was applied promptly to two specific 
new supersonic prototypes. It got into one of these 
planes largely through personal contact of the company 
engineers with NACA staff men and into the other 
because the firm’s engineers were in deep trouble on that 
particular aircraft and were beating the technical bushes 
for possible solutions. 


When Aviation Week recently published the first 
complete details on the area rule we were swamped with 
inquiries from aircraft industry engineers who had 
obviously never heard of the Whitcomb work or NACA’s 
confidential report. Top tier engineers from one air- 
frame finn, well known for their excellent fighters, 
expressed skepticism and in fact thought the Whitcomb 
work was actually nothing more than the Gennan 
Kuchemann’s “Coke Bottle” configuration of 1945. This 
experience clearly indicates that the distribution of new 
technical information among the engineering and scien- 
tific community in the aircraft and related industries is 
utterly inadequate and needs serious study. 


Who Is Helped? 

Aviation Week refrained from publishing the area 
rule story for 18 months after we originally obtained it 
because of security considerations outlined by the highly 
respected director of NACA. It may be true that we 
kept the area rule information from the Russians for 
18 critical months but we now wonder if we didn’t also 
keep it from the bulk of engineers in the American air- 
craft industry. 

The Air Force is now realizing that it has been pay- 
ing a prohibitively high price for its super-security. Its 
Air Research and Development Command under the 
leadership of Lt. Gen. Thomas Power is tackling this 
problem in a realistic manner. Plans have already been 
made (AW Oct. 17, p. 12) to release the secret USAF 
technical planning studies to a selected list of 100 top 
contractors working on new aerial weapons systems. 


Details Next Week 

The aircraft and avionics industry leaders will get full 
details of this program at an Institute of Aeronautical 
Sciences meeting in Dayton next Wednesday. ARDC 
is also sponsoring a series of military-industry symposiums 
on the critical technical problems of the hour to stimulate 
better communications between engineers and scientists 
working in related fields. 

The ARDC program is important because it will re- 
move some of the secrecy shackles that have prevented 
the aircraft and avionics industries from making as full 
and fast a contribution as the current technological race 
with Russia requires. It is a program that should be 
studied and applied by every government agency con- 
cerned with technical development. 

—Robert Hotz 
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Latest step in LEACH leadership . . . 

400 Cycle Aircraft Relays for 120°C Operation 


Get a plane going fast enough, and temperature starts 
climbing. Components that once worked satisfactorily become 
completely inadequate. Take relays, for example . . . 

Yesterday’s relays were large and necessarily heavy 
to convert a plane's power from 400-cycle a-c 
to the d-c more desirable for relay operation. They worked 
fine . . . but only up to 71 °C. 

Now, Leach has passed this temperature barrier. 

Its latest sealed aircraft relays use subminiature silicon 
junction diodes for the a-c to d-c conversion . . . 
assure flight dependability at 120°C . . . and they’re smaller, 
lighter in the bargain! 

It’s another example of Leach leadership . . . research, 
engineering and manufacturing teamwork giving 
you equipment today ready for 
tomorrows requirements. 




Here’s one of the new LEACH 
high-temperature 400-cyele aircraft 
relays . . . 9230 Series, a 4PDT, 10- 
amp model weighing 8 oz. Other 
models, with up to 6-pole and 5-amp 
capacity and weighing as little as 4 
oz. are also available. All are de- 
signed in accordance with MIL-R- 
and MIL-R-5757B. 


LEACH 


IEACH RELAY DIVISION 
PALMER GENERATOR DIVISION 
INET PRECISE POWER DIVISION 


CORPORATION LEACH RELAY DIVISION 


S AVALON BOULEVARD, I 


G (NDUSIsr IN THE LABOR/ 
DISTRICT OFFICES Al 


S ANGELES 3, CALIEORNIA 
4 THE GROUND ... IN THE AIR 


> REPRESENTATIVES IN 


CORPORATION 


ENGINEERING DIVISION, 



Servomechanisms' "Building Block 
philosophy reduces complicated -aircraft and 
missile electronic and electromechanical 
equipments to aggregates of individually 
packaged function components. 

We call it MECHATRONICS. 


This advanced technique offers 

• Facilitation of the USAF Weapons 
System Concept 

• Design and Spacial Flexibility 

• Ease of Sub-contracting and Quality 
Control 

• Complete Interchangeability 

• Ease of Maintenance and Training 
Simplicity 

• Maximum Reliability 

Consider these exclusive advantages of 
MECHATRONICS when analyzing your 
system problems. Let Servomechanisms' 
proven design and production experience 
answer the precise and exacting demands 
of today's complex system requirements. 


servgMmMijisms 


INC 


WESTERN DIVISION: 

12500 Aviation Boulevard. Hawthorne. California 

EASTERN DIVISION: 

Post and Stewart Avenues. V/estbury, New York 
COMPONENTS DIVISION: 

625 Main Street. Westbury. New York 


Typical of Servomechanisms Builping Block Sub- 
Systems, the Master Data Computer is a central 
clearing house for all the physical phenomena in 
and around an aircraft or missile. Illustrated is 
only one of the many different versions we have 
designed and produced for leading aircraft manu- 
facturers ... each version tailored to meet the spe- 
cific requirement of an aircraft through careful 
system analysis and selection of "balding block ’ 
components. 


